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From 4,900,000 gallons of Natural Gasoline in 1922, 
to approximately 2,000,000,000 gallons of Natural 
i Gasoline and Liquefied Petroleum Gas in 1948. 
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SMALL TRAP 


Little? Sure. But what a giant's job they do! 


That's how petroleum men judge Yarway Impulse 
Steam Traps. 


Yarways are well suited for refinery work. The small 
size itself is an important feature. They are easy to 
install, fit in anywhere, require no special supports. 

In service they drink condensate, discharging contin- 
uously on heavy loads, at short intervals on light loads— 
providing maximum heat in the shortest time, and 
keeping equipment at top efficiency. 

Yarways are suitable for all pressures without change of 
valve or seat. Simplicity of construction (only one moving 
paft) minimizes maintenance. Also, initial cost is low. 


Try some Yarways today—standardize on them to- 
morrow. See your nearest Supply House or write for 
Yarway Bulletin T-1739. 


YARNALL-WARING COMPANY 
128 Mermaid Avenue, Philadelphia 18, Pa. 
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YARWAY IMPULSE STEAM TRAP 
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The two 35-foot towers shown in the photograph 
dehydrate approximately 40 million standard cubic 
feet of wet gas per day. Each tower is charged with 
13,000 Ibs. of ALCOA Activated* Alumina. The gas 
is dried, on 8-hour cycles, to a dew point of minus 
30° F. The operating pressure is 1550 psig. 

The wet gas is dehydrated after it has been passed 
through horizontal separators, but before it is fed 
to absorbers. 

Throughout the Petroleum Industry, you'll find 


ALCOA Activated Alumina installations similar to 


*Registered Trade-Mark, Aluminum Company of America. 





Dehydrating unit at The Superior Oil Company's Lake 
Creek Field plant. Each tower is charged with approxi- 
mately 13,000 lbs. of ALCOA Activated Alumina. 


this one, doing a steady, reliable dehydrating job. 
It is this day-in and day-out reliability that makes 
ALCOA Activated Alumina an economical desiccant. 
It has high resistance to crushing, shock and abrasion 

. does not soften, swell or disintegrate even when 
immersed in water. 

We should like to tell you more about this highly 
inert, chemically pure adsorbent. Why not drop a 
line to: ALUMINUM CoMPANY OF AMERICA, CHEMICALS 
Division, 1963 Gulf Building, 


Pittsburgh 19, Pennsylvania. 


ACTIVATED ALUMINAS * CALCINED ALUMINAS + LOW SODA ALUMINAS ° TABULAR ALUMINAS + HYDRATED ALUMINAS 


ALUMINUM FLUORIDE ° SODIUM FLUORIDE 


PETROLEt™ REFINER, published every month, Entered as second class 
under act of March 3, 1 





SODIUM ACID FLUORIDE . FLUOBORIC ACID 


CRYOLITE 


mail matter June 16, 1923, at the post office at Houston, Texas, 
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Maintenance 
Headaches 


Here’s a ready cure for maintenance headaches due to stud failures 
in vital refining equipment . . . and it takes effect the moment 
you install Republic Upson Alloy Studs wherever severe service 
conditions are encountered. Providing stubborn resistance to 
corrosion, high temperatures and heavy pressures, these tough, 
heavy-duty studs deliver dependable, trouble-free performance 
under all operating conditions. 


Better yet, start out right by specifying Republic Upson Alloy 
Studs in new equipment before maintenance headaches begin. 


REPUBLIC STEEL CORPORATION 


BOLT & NUT DIVISION + CLEVELAND 13, OHIO 
Export Department: Chrysler Building, New York 17, New York 





Made from Alloy Steel— 
from the furnaces of 
Republic, world’s leading 
alloy steel producer. 











REPUBLIC. >” 
ALLOY STEE 


Other Republic Products Include Machine, Tank and Carriage Bolts—Lag Screws, Cap Screws and Rivets 
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means uniformly better forgings for you 


J jer same forgeability . . . the same superior surface 
and internal quality . . . the same response to heat- 
treatment and the same machinability . . . 


bar and heat after heat! 


in bar after 


That's what customers have learned to expect from 
Timken" forging bars. 

This unexcelled uniformity helps to maintain consist- 
ently high quality in your forged parts. It means better 
finish, fewer rejects, fewer delays and fewer changes 
in shop practices. It insures steadily maintained high 
forging output, at minimum production cost. 


50th birthday of the company whose products 
you know by the trade-mark: TIMKEN 


Timken quality control uses the most precise meth- 
ods ever developed to maintain unexcelled uniformity 
in alloy steel forging bar stock. Many special practices 
employed in the Timken plant are only practical in 
such a large, flexible specialty mill. 


Timken alloy steels are tailor made to meet your 
specifications for chemical and physical properties. For 
help with your problems, write us today. Ask for our 
112-page book, “Evaluating the Forgeability of Steels”. 
The Timken Roller Bearing Company, Steel and Tube 
Division, Canton 6, O. Cable address: “TIMROSCO”. 


ld finished alloy 


Specialists in alloy steel —including hot rolled and 
d standard too 


steel bars—a complete range of stainless, graphite 
analyses —and alloy and stainless seam/ess tubing 
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1. High Shock Resistance. 
2. Bodies Will Withstand 


Fire. 
3. The Cost Is Low. 


ORE and more refineries and natural 

Gasoline plants are using ARM- 

c - STRONG FORGED STEEL TRAPS, even at 

- ble for shipme pressures as low asa few pounds. The extra 

t Avails safety in case of fire or an explosion more 

stock. Write today: than justifies the moderate additional cost. 

| To use cast iron or semi-steel traps puts a 

weak link in the chain of steel pipe, steel fit- 

tings and steel valves. The shock of a distant 

explosion could fracture the cast iron traps. 

Pee eS Why take a chance when Armstrong forged 

Armstrong No. 3211 steel traps cost so little more than cast iron? 

ea a govkwe A “standard” in high pressure power plants 

Compressed graphited throughout the world, Armstrong forged 

ee steel traps are the perfect answer for extra 

This trap will take high safety and dependability in the petroleum in- 

gar ty Ann dustry. Prices are modest. For complete data, 

of fracture. send for your copy of the ARMSTRONG 
STEAM TRAP BOOK. 


ARMSTRONG MACHINE WORKS 


352 Maple St., Three Rivers, Michigan 





cast iron 








STEAM TRAPS 


Factory Representatives in FE Rey Cities... 7raps Stocked at 147 Points 
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You're looking at a man whose “signature” assures 
quality welding of piping. He's a Grinnell welder 
and, as every Grinnell welder, he is qualified by 
Grinnell according to a procedure which conforms 
to A.S.M.E. Boiler Construction Code, Section 9. 
After qualifying, he is given a number which he 


“signs” adjacent to each weld he makes. 


Quality welding is only one of a long chain of 
responsibilities assumed by Grinnell on every pre- 
fabricated piping job ... from the interpretive 
engineering to the on-time delivery of the fabri- 


cated piping. Such responsibility requires facilities 


every weld 
on a Grinnell 


prefabricated 
piping job 

is made by > 
a qualified 





for metallurgical research and testing, comprehen- 
sive knowledge of state laws and industry codes, 
and a complete familiarity with insurance com- 
pany requirements for fabricated piping. 

The fabrication of piping for today’s high pres- 
sure, high temperature or corrosive services is a job 
for experts. It’s a job for Grinnell prefabricating 
plants because Grinnell has the modern equipment 
and methods, and the skilled personnel which en- 


able them to assume total responsibility for the job. 


GRINNELL 


Grinnell Company, Inc., Providence , Rhode Island 


Branches: Atlanta * Buffalo * Charlotte * Chicago * Cleveland * Cranston * Fresno * Kansas City * Houston 


Long Beach * Los Angeles * Milwaukee * Minneapolis * New York * Oakland * Philadelphia * Sacramento * St. Louis * St. Paul * San Francisco * Seattle * Spokane 
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E don’t mean to iffply that Stainless steel 
WY cudemunahasclhanaadinamieeted 
plant operation while you are away — but it cer- 
tainly helps. 


With Stainless Steel to safeguard your product 
from contamination—to prevent off-quality runs 


To help Wi; enjoy a carefr vacation 


—to withstand careless handling and severe use— 
you can be reasonably certain that as far as your 
equipment is concerned you have little to worry 
about. 

The peace of mind that the use of Stainless in- 
sures is an intangible benefit often overlooked and 
hard to measure in dollars and cents. But, in im- 


MY mls 


] 
(J inl) ( | 


portance, it ranks alongside other well-recognized 
advantages that Stainless Steel offers. Superior 
corrosion resistance. Freedom from rust and tar- 
nish. High resistance to heat. Low cleaning costs. 
Longer service life. 

These superior qualities of Stainless Steel that 
pay off in bigger production, fewer shut-downs, 
and in a better, more uniform product also pay 
extra dividends in making vacations a lot more 
pleasant by quieting that small inner voice that 
keeps saying, “Wonder how they’re getting along 
without me at the plant?” 


AMERICAN STEEL & WIRE COMPANY, GENERAL OFFICES: CLEVELAND, OHIO ~ CARNEGIE-ILLINOIS STEEL CORPORATION, PITTSBURGH & CHICAGO 


COLUMBIA STEEL COMPANY, SAN FRANCISCO - 


UNITED STATES STEEL SUPPLY COMPANY, WAREHOUSE DISTRIBUTORS, COAST-TO-COAST 


WATIONAL TUBE COMPANY, PITTSBURGH - TENNESSEE COAL, IRON & RAILROAD COMPANY, BIRMINGHAM 


+ UNITED STATES STEEL EXPORT COMPANY, NEW YORK 





_U*S*S STAINLESS STEEL 


SHEETS - STRIP 


* PLATES - BARS 


BILLETS - PIPE - TUBES - WIRE - SPECIAL SECTIONS 
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A “‘good chemical neighbor’’ policy 
can start at the sewer— 


This is the Micromax 
pH contro! panel for 
use in waste neutral- 
ization. It can be in- 
stalled by the plant 
electrician or instru- 
ment man. 





: sewer outfall marks the spot where a plant 
can prevent stream pollution, by discharging only 
And, 


proper treatment is linked to pH control Cal 


wastes which have been properly treated when 


probably help effectively. We can assist engi- 
between 


make 


rood “chemical relations” 


neers to set up g 


a company and the rest of the community 


the plant a good chemical neighbor 


Our contribution is through Micromax automatic 
pH control. Correct pH is often the definite assur 
ance that plant wastes are meeting the requirements 


of good stream chemistry. We can tell you in just 


1 few minutes whether pH on your waste neutral 


ization system either a present system or a cor 


templated one—can be controlled automatically 


whether you can hold pH within prescribed limits 


Controllability analysis predicts actual results. 


TELEMETERS 


AUTOMATIC CONTROLS 


’ 
_ 


Through long experience with pH control applica- 
tions, we have developed a unique system of “con- 
trollability analysis.” By scientifically weighing all 
pH control factors—type of waste, treating system, 
reagent—this analysis determines the net control 
effect possible for a given treating system. 

If you're planning pH control, you can’t afford to 
miss this special service. Our catalog “Effective 
Neutralization of Industrial Wastes” explains con- 
trollability analysis in full detail. For your con- 
venience, it also contains a simple questionnaire . . . 
so we can help you begin solving your plant’s pH 
problems now. You can answer the questions in just 
minutes 


\sk for Bulletin ND44-96-708. Address Leeds & 
Northrup Company, 4923 Stenton Avenue, Phila- 
delphia 44, Pa. 


few 


HEAT- TREATING FURNACES 


WS LEEDS & NORTHRUP CO. 


Jri Ad ND44-96-708(2) 
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Spirotallic Style 911—a general-purpose 
gasket for service with both standard 
end special flanges. Furnished round 
and in irregular shapes 


Spirotallic Style 912— same as 911 equip- 
ped with a special centering device to 
assure accurate positioning of the gasket 
on raised-face type flanges. 


Spirotallic Boiler Gaskets ure furnished for nearly all existent handhole, tube cap 
and manhole covers for standard makes of boilers, economizers and superheoters. 


For a perfect seal on any type flange 
—J-M Goetze Yptielallic Gaskelo 


F you need a gasket with great mechani- 
I cal strength plus resilience . . . designed 
to give a perfect seal under practically any 
service condition . . . Goetze Spirotallics 
will do thé job for you. 

Spirotallics owe their unique sealing ac- 
tion to their special construction consist- 
ing of a preformed corrugated metal strip 
cushioned with an asbestos filler spirally 
wound. 


When compressed in service, their spring- 


like characteristics compensate for any ex- 
pansion or contraction of the joined mem- 
bers due to temperature changes. A tight 
seal is made and maintained with relatively 
light bolting and their rugged construction 
frequently makes it possible to re-use them 
a number of times. 


Spirotallics are furnished as general 
purpose gaskets for standard or special 
flanges and as boiler, manhole, and tube 
cap gaskets. 


Johns-Manville makes a complete 
line of industrial gaskets—both 
metallic and non-metallic types —to 
meet every service requirement. If 
you have a special gasket problem 
write us. Our 75 years of experi- 
ence is at your disposa! to help 
you solve it. 

For complete information write for 
catalog PK-35A. Johns-Manville, 
Box 290, New York 16, N. Y. 


Johns-Manville $< Gaskets 
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» Multib 
» Unusually 
» High tensil 
» adjustable pitch » Air foil section 
» Twisted and tapered blades 


STAINLESS STEEL 
» All stainless steel 
» Adjustable pitch * Balanced 
» Air foil section 


Quiet and smooth operation 


FAN CYLINDER 
» unusually rugged » All bolted 
» Flared throat 


os Non-corrosive 


Fan Cylinders team up to do the job better --° longer! These 
fans are desi d and manufactured i Marley Company especially and 


exclusively for water cooling applications: 


Your new MARLEY Water Cooling Tower or upricooler’ will have this equip” 
ment, but you can improve your present wat oling tower’ right now: re- 


gardless of size oF make with these new MAR 


*D 
riCool 
er 
is the exclusiv 
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VESSEL DIVISION 


AD A.0 MITH 
ie . . 
Nit 
if 
\ Lt Corporation 
_ erwn eT BPA lt eee Ue ee 
Ls eee ee ee 


International Division: Milwoukee } 


A. ©. SMITH TAKES THE GUESS WORK OUT 
OF FIELD ASSEMBLY. Railroad shipping 
restrictions made it necessary to field-as- 
semble this 11% ft. dia. x 116 ft. long 
SMITHlined Fractionating Tower. To in- 
sure ease of assembly in the field, it was 
first manufactured and completely assem- 
bled in the A. O. Smith Milwaukee Plant, 
then hydrostatically tested, cut in two at 
the center girth seam, rescarfed for weld- 
ing in the field, and shipped. Field-assem- 
bly costs were cut to a minimum with only 
one girth seam to be welded. 


Lert—the tower ready for 
the hydrostatic test. 


BELOW— one-half of the 
vessel ready for shipment. 





a? MANY TESTS BEYOND CODE REQUIREMENTS 
are a regular part of A. O. Smith vessel produc- 
tion control procedures. Here Bill Poehlman, a 
20-year veteran, in charge of spectroscopy and 
X-Ray research, checks the deposited weld metal 
composition in a vessel test plate, by means of 
an A. O. Smith-developed microspectrographic 
technique. 


pe IN STOCKHOLM, SWEDEN, they know about 
the famous SMITHway welded Multi-Layer vessel 
construction. Here is one of two SMITHway 
Inconel-lined Multi-Layer Autoclaves for fatty acid 
service, with a shell thickness of 5 inches and an 
operating pressure of over 5,000 psi. This vessel 
was shipped direct by ocean-going ship from Mil- 
waukee to Stockholm. 





NEW BULLETINS: Write the nearest A. O. Smith office listed above for 
these new Bulletins: V-44—Field Assembly of Pressure Vessels; V-46 
—SMITHway Vessels, Alloy, Alloy-Lined Clad, and Glass-Lined. 
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in “The Heart of 
the Refinery” 


This 32,000 barrel combination 
atmospheric-vacuum topping unit at Gulf 
Refining Company’s Toledo, Ohio, refinery 
produces light and middle distillates 
as well as high quality catalytic cracking 


feed stock from sweet or sour crudes. 


Wartime experience demonstrated the 
necessity for independent primary 
distillation facilities to maintain refinery 
balance when processing varying crudes. 
Hence this is the fourth two-stage unit 
which Badger has completed for Gulf’s 
post-war program. All were engineered 
for wide flexibility in operation and with 
corrosion protection as determined by the 
economic balance between installation 


and maintenance costs. 


eS BADGER & SONS CO. - Est. 1841 


. A SUBSIDIARY OF STONE & WEBSTER, INC 
BOSTON 14 - NEW YORK - SAN FRANCISCO - LOS ANGELES - LONDON 
Proc _— Oia r the Petrol. @ i leuillaelmelils Mat 


ess Engineers and C<¢ olasele mi 
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2 Ye avings 
al this Kemp Dryer 


he savings were chemicals previously lost in a single process 
in this plant! 


The Kemp Dryer installation dissipated the vapor-cloud and 
enabled the operator to see the bottom of a synthetic fibre solution 
tank, and draw off the full safe amount of the viscous material. 


Previously, the tank could be but 
partly drained, and the remainder 


then drawn off as waste. 


Then too, all air-operated instruments 
worked better than ever before and 
there have been reducaons in main- 


tenance and labor. 


Operation is virtually automatic, re- 
quiring brief attention only when the 
twin towers are alternately reversed 
from adsorbing to reactivating cycles. 
Kemp Dryers are available in a wide 
variety of sizes and types from port- 
ables to giauts. 


The « city of this Kem a 
a oo ? If it must be DRY . . . remember KEMP. But 


Dynamic Dryer is 1425 scfm. 

Atrenters at 85° F., saturated, first, perhaps you'd like to talk with a qual- 
t l » AF 9 

par © enna one 6 ified Kemp engineer — there’s one not far 


a dew-point of O° F. . " . 
from you — or see the Kemp ( atalog 25-D. 


The C. M. KEMP MANUFACTURINC CO. 


405 East Oliver Street, Baltimore 2, Maryland 
Please send me your NEW Catalog D-27 on Kemp Dryers. 


Please send a Kemp engineer in to see me. 
PRECISION CARBURETORS. 
BURNERS FOR INDUSTRIAL 
HEAT CONTROL. FIRE -CHECKS 
AND OTHER SAFETY DEVICES. 
ATMOSPHERE GENERATORS. 
INERT GAS PRODUCERS. AD- 
SORPTIVE DRYER SYSTEMS FOR 
PROCESS CONTROL. 
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KEMP of ‘BALTIMORE 
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», ill Sasy proven way 


TO SELECT THE PROPER 
REFINERY TUBING 
FOR YOUR PLANT 


@ When the question of tubing comes up for a new installation or for fe- 
placement, don’t cross your fingers and “take a shot in the dark,” hopihg 
that your choice will be right. Come to Tubing Headquarters. Tell tus 
what conditions are at your plant . . . what you expect of the pipe amd 
tubing you buy. The chances are that we have already helped someane 
handle a similar situation . . . and successfully. In fact our files are filled 


with case histories, the results of laboratory tests, and actual field obs@r- 
vations involving U-S-S Nationat Pipe and Tubing under practically 
every condition of temperature, pressure, corrosion and exposure. 

Out of all this research and study have come important developmefts 
in tubing steel which enable NATIONAL to now offer you Seamless Steel 


Tubes, Condenser Tubes, Heat Exchanger Tubes, and Refinery Pipingin 
25 different analyses. Each of these 25 different analyses has been per- 
formance-proved to meet the specific conditions of corrosion and oxidation 
for which it is recommended. 


CONDENSER TUBES 
REFINERY PIPING 


FOR STILL TUBES 
HEAT EXCHANGER TUBES 


, a Moly., 1% Sil. 
~ | Moly 


9 Cr., 1 Moly 
12 Cr., Aluminum 
17 Cr 


Low Carbon 
Low Carbon, '2 Moly. 


ae) 


Low Carbon, 1 Moly 
2 Cr., 42 Moly 


2 Cr., 2 Moly 


2 Cr., 


2\ Cr., 


* 1% Cr., %& Moly 
© 2% Cr., 


‘a Moly., 1'4 Sil 
1 Moly. 
Ya Moly., % Sil 


, 2 Moly 
« “2 Moly 


ie) 


, 2 Moly 
, 2 Moly 
, | Moly 


7 


ONUUuAuUee 
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- 
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. 2 Moly., 


, 1% Sil 
Titanium 
, Columbium 


18-8 

18-8 Titanium 
18-8 Columbium 
18-8 Molybdenum 
25-20 


We invite you to bring your problems to Nationat. Our Tubing Special- 
ists will work closely with your own engineers to see that you get just the 
right tubes and piping for your particular requirements. 


NATIONAL TUBE COMPANY, PITTSBURGH, PA. 
(TUBING SPECIALTIES DIVISION) 
COLUMBIA STEEL COMPANY, SAN FRANCISCO, PACIFIC COAST DISTRIBUTORS 
UNITED STATES STEEL EXPORT COMPANY, NEW YORK 


NATIONAL SEAMLESS PIPE AND TUBES 
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Large Turbine Clearances for 
DEPENDABILITY 


In Desuperheat Control 


In the design of this topping plant em- 
phasis was placed on dependability 
and continuity of service. 

An important feature is pressure re- 
ducing and desuperheating 1250 psi, 
900 F steam to 400 psi, 600 F, at var- 
ious rates to meet low-pressure steam 
and power demands. 

For this service the 100 hp Terry 


THE TERRY STEAM 


Solid-Wheel Turbine, shown above 
driving a desuperheating water pump, 
is ideal. It has large radial and axial 
clearances and protective rims at the 
sides of the wheel. The blades cannot 
foul, end play can do no damage. 


A descriptive bulletin on this depend- 
able turbine will be sent upon request. 


— — 
ec 
ere 
[eee 
Seana 


TURBINE COMPANY 


TERRY SQUARE, HARTFORD,CONN. 


== 
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organization. It becomes a basis 








Fulfillment of contractual guarantees in plant design 


and construction is to be expected of any well qualified 


for preference as 


engineering commitments are consistently surpassed 


. Lummus stand’ ready for evaluation on whatever scale of 


values means the most to you: putput, completion dat 


or long initial runs. But the test that Lummus regards 


as the best evidence of its ability to fulfill your needs 


is its record of success in bringing new-process plants 


LUMMUS designs and builds 


with 


from pilot stage to full-scale operatior 


teamwork 
economy 
perspective’ 


resourcefulness 





technique 








capacity) 


A catalytic cracking plant, designed for 5400 B/D, was boosted to 
6000 B/D on the 85th day of its initial run. Guaranteed percentage 
yield of high octane gasoline was also exceeded: 3070 B/D 

of 10-lb. RVP gasoline against a 2040 B/D guarantee. 


I run) 


A long initial run accurately forecasts long-term performance 
almost every time. This 10,000 B/D catalytic cracking plant was first shut 
down (for inspection) after 240 days on stream. No major maintenance 


was necessary. Total turnaround time was some 10,000 manhours. 


inuous output) 


A continuous processing record for this customer—over 1,200,000 
barrels of crude—was established by this Lummus high-pressure 


cracking unit—on the line for 124 days. 


Cyrene. ee 


ae t : ~ : | ss pis i 
F J t | EINE letion schedule) 


A polyform gas reversion plant, designed to produce 4000 B/D of 
high octane gasoline, was completed on a tight 10-month schedule. 
The acceptance test run met.all guarantees. The initial run continued 


65 days before shutdown for employee-training purposes. 


THE LUMMUS COMPANY 


420 Lexington Avenue, New York 17, N. Y. 


LUMMUS 


CHICAGO — 600 South Michigan Avenue, Chicago 5, Ill. 
HOUSTON — Mellie Esperson Bidg., Houston 2, Texas 


The Lummus Company, Ltd., 525 Oxford St., London, W-1, England 


Société Francaise des Techniques Lummus 
39 Rue Cambon, Paris ler, France 


Compania Anénima Venezolana Lummus—Edificio “Las Gradillas”’ 
Esquina Las Gradillas, Caracas, Venezuela 





INCREASE TOUGHNESS Cast steels containing 0.15% maximum carbon and 
OF CAST PARTS 314% nickel have shown an inherent toughness ex- 


ceeding 15 foot-pounds Charpy (keyhole notch) impact 
resistance at temperatures down to minus 150° F. In 
this class are the valves and fittings, shown above, cast 


by using 


by Fort Pitt Steel Casting Division of Pittsburgh Steel 
NICKEL A L L Oy Foundry Corp., McKeesport, Pa. 


On the other hand, the WC4 and WC5 Types of 
STEEL CASTINGS nickel alloyed steel castings made to ASTM Specifica- 
tion A217 provide essential high strength properties 


for service at temperatures up to 1050° F. 








Typical applications for nickel alloy steel castings 
include: 


Vapor channels 


Advantages pec = 


Valves and fittings for low 
of Alloyed Over Plain temperatures 


Carbon Steel Castings pt arn Pree. - 


temperatures 


STRONGER...HIGHER YIELD STRENGTH ee prstendhqoes 
Floating tube heads COUPON NOW 


LESS BULK AND DEADWEIGHT seein FOR FULL 
parts INFORMATION 


BETTER RESPONSE TO HEAT TREATMENT Pump ports 
GREATER SHOCK RESISTANCE 


GREATER FATIGUE STRENGTH The International Nickel Company, Iac., 
Dept. P. R., 67 Wall Street, New York 5, N. ¥ 


LESS EMBRITTLEMENT AT SUB-ZERO Please send me your 32-page booklet entitled “NICKEL 
TEMPERATURES ALLOY STEEL CASTINGS IN INDUSTRY 


BETTER STRENGTH AT ELEVATED 
TEMPERATURES 





YN 
poe | NC 0 eames 


THE INTERNATIONAL NICKEL COMPANY, INC. S.Nmit,ste 
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TOUGH THROTTLING 
CONDITIONS 


500 BRINELL DISC AND SEAT 


STEM high tensile rolled bronze. Large diameter 
and long thread contact. 
PACKING NUT and gland follower of heavy 
bronze transmit even pressure onto packing. 
STUFFING BOX large and deep. Packed with 
formed rings of braided asbestos, lubricated and 
graphited. Can be repacked under pressure. 
UNION NUT heavy, rugged. Facilitates removal 
and replacement without danger of distorting 
body or threads. 
BEVELED JOINT permits tighter union between 
body and bonnet. 
DISC LOCK-NUT holds disc securely to end of 
stem. 
FULL-PLUG DISC and SEAT RING 
stainless steel of 500 Brinell—near diamond— 
hordness. 
BODY P & C High Test Bronze. Reinforcing 
ribs give added strength. Heavy end hexes with 
standard, full length threads. 


Sead 


FOR THIS FOLDER 
350 Ibs. Steam * 1000 Ibs. OWG which contains a 
detailed description of 
this valve. Ask for DH-116 





Reading, Po. + Atlanta + Saltimore + Boston + Chicago + Denver + Detroit + Houston 
New York + Philadelphia + Pittsburgh + Som Francisco + Bridgeport, Conn. 


R-P & C VALVE DIVISION 
AMERICAN CHAIN & CABLE 





four typical 
flow-metering services 
of Hagan 

Ring Balance 

Dual Meters 


The Hagan Ring Balance Dual Meter is, essentially, 
two meters housed in a single standard-size meter case 
and recording on a single chart. 

Both of the ring assemblies used may be high pres- 
sure, or both low pressure, or one may be high and 
one low. They may operate independently, or they 
may be linked together so as to produce a compen- 
sated record. 

These four applications are typical of the flow meas- 
urements which are possible with this versatile meter: 

1. Measurement of two independent flows, such as 
air flow and steam flow, or air flow and gas flow, re- 
cording both on the same chart and thus providing a 
direct record of the relation between the two. 

2. Independent measurement of two flows, with 
automatic totalization of these flows, as for example, 
steam flow from a boiler having two outlets, or to a 
process having two inlets. 

3. Measurement of two flows and of the difference 
between them. In the case of a split flow this permits 
measurement of main flow and of one portion, the 
difference being the other part of the split flow. Any 
two of these flows may be automatically integrated: 
all three may be recorded on the chart. 

4. Measurement of 


without automatic integration of the net difference. 


reverse flows. either with or 


This application is particularly useful in the case of 


HAGAN CORPORATION 


RING BALANCE FLOW AND PRESSURE INSTRUMENTS 
THRUSTORQ FORCE MEASURING DEVICES 
BOILER COMBUSTION CONTROL SYSTEMS 

METALLURGICAL FURNACE CONTROL SYSTEMS 
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One common type of Ring Balance Dual Meter is the Hagan 
Boiler Meter, shown above. Low pressure ring measures air flow, 
high pressure ring measures steam flow. 


ee | 


tie-in lines between boiler houses: where utilities or 
plants exchange gas: and in similar situations. 

The Hagan Ring Balance principle applies also to 
measurement of the specific gravity of liquids, and 
density of gases, hence the Dual meter is used to 
measure flows in which these factors must be taken 
into account. Measurement can be compensated for 
temperature or pressure or both. 

For more detailed information, fill in the coupon 
helow or write, describing the particular application 
in which you are interested, to Hagan Corporation, 


Hagan Building, Pittsburgh 30, Pa. 


Hagan Corporation 
Hagan Building 
$23 Fourth Avenue 
Pittsburgh 30, Pa. 


Please send me further information on Hagan Ring Balance 
Dual Meters. 


Name 
Position 
Company 
Mreet 


(ity Mate 





6 Tough Cooling 
uties in 1 Plant 
andied by 1 Model 
LCO Exchanger 


The Skelly Oil Company gas plant at Velma, Okla- 
homa, built by the Born Engineering Company of 
Tulsa, presented a unique problem in certain proc- 
ess cooling requirements. Six different cooling jobs 
had to be handled in one battery, calling for differ- 
ent heat loads, temperature ranges and operating 


pressures 


One Alco air-cooled heat exchanger model (the 
uni-bundle*) was selected to handle all these cool- 
ing duties. The customer advises, “Units are operat- 
ing successfully at over-design capacity.” A fine 
example of how Alco standardized air-cooled ex- 
changers can be tailored to suit customer needs— 
simplifying operation, maintenance, replacement of 
parts. Alco’s standardized models bring low cost per 
year of operation and multiple savings in upkeep 


costs *Trademork patented 


ARE YOU FACED WITH 2. Simple field installation of standardized components. 
ANY OF THESE COOLING PROBLEMS? 3. Fans may be driven by any form of power 


@ Insufficient water supply @ Difficult waste water 4. Natural draft construction increases efficiency, reduces 


a disposal " ’ ‘ 
@ Scale from bad or brack _ power requirements. Sometimes this natural draft is 


ish water @ High pumping costs sufficient to produce adequate cooling without use of 


@ Expensive water treatment ® High relative humidity fans 


@ Excessive space requirements for cooling basins 5S. Wind direction and velocity do not affect efficiency 


6. Cooling surfaces positioned to minimize damage from 


THEY CAN BE SOLVED INEXPENSIVELY wind-driven sand, rain, hail 
BY ALCO AIR-COOLED EXCHANGERS 7. Induced draft insures uniform distribution of air across 


Proved in use in many of the nation’s largest gas plants, in cooling surfaces. 


pump line stations, in power stations, in diesel locomotives 

in many varied applications—Alco exchangers may be FIN-TUBE MODELS CAN PERFORM MULTIPLE DUTIES 
the answer t i cific proble 

ee Selection of type of cooling surface to be used should be 


determined by economics and process requirements. As 


ADVANTAGES OF ALCO DESIGN manufacturers of both radiator core and fin-tube types, 


1. Volume production means standardized parts, easy and also as one of the world’s largest makers of heat ex- 
maintenance, low cost per year of operation. changers, Alco is in a position to give impartial advice. 
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ADDITIONAL ADVANTAGES 
OF FIN-TUBE MODEL 


- Separate surfaces for separate 
cooling duties can be mounted 
in the same unit AMERICAN LOCOMOTIVE 
. Header design permits variation H RH R 
of passes to sult process require- H EAT EXC ANGE EADQUA TER 5 
ments of a given job, thus allow- 
ing selection of minimum sur- 
face within pressure drop lim- 
itation of the process while 
maintaining maximum velocity 
- — : Quality controls of Alco fin- 
required for highest rate of heat 
transfer tube manufacture assure 
oo 7 highest heat dissipation rate , 
. Orifices built into manifold- fies wound on under pressure AMERICAN LOCOMOTIVE CO., Dept. H, Dunkirk, N.Y. 
header design assure uniform ong permanently bonded on Gentlemen 
—— to entire cooling tube by means of solder bath | Please send me your Free new booklet on air-cooled 
surface. completely covering fin and LJ heat exchangers 
Bundle design of Alco fin-tube tube. Easy to handle, easy to Have an Alco representative call, at no obligation 
constructioneliminatesairleaks. clean with compressed air. to me P a 


Dunkirk, N.Y Beaumont, Texas 











p---------- 


Nome 

Genveny 
WRITE FOR FREE BOOKLET, just of the press, contain- fine 
ing engineering, design, and selection data on Alco air-cooled Address 
heat exchangers. Learn how Alco can help you. 
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For every refinery piping job 
it’s CRANE for complete selection 


For Gland Oil and Cooling Water Lines, for example, 
Crane supplies all valves, fittings, pipe and accessories. 
But, whether for power, process or general utility 
service — Crane is the One Source of Supply complete 
enough to fill your piping equipment order. And no 
one can fill it better. For Crane serves you through a 
network of well-stocked, cooperating Branches and 
Wholesalers backed up by large factory stocks. 

One catalog puts this complete selection at your 
finger tips. There's no need to shop around. Just place 
Complete R ibility on Crane for materials . . . 
brass, iron, steel or alloys . . . and help yourself to 
better installations, avoid needless delays. Crane Qual- 
ity is your assurance of Highest Quolity in every piping 
item—of dependable performance from every part of 





— 


your piping systems. 


CRANE CO., 836 S. Michigan Ave., Chicago 5, Ill. 
Branches and Wholesalers Serving All Industrial Areas 


Gland oil and cooling water 
Piping mm Pump room of vapor 


recover) unit, 





EVERYTHING FROM... 


VALVES « FITTINGS 
PIPE + PLUMBING 
AND HEATING 





Te SOURCE OF SUPPLY 
oy RESPONSIBILITY 
DO” STANDARD OF QUALITY 











FOR SEVERE SERVICE on high pressure, high 
temperature steam and oil lines, Crane 
recommends 600-pound Forged Steel Check 
Valves. Shown here, Crane No. 3686 bori- 
zontal check with bolted cap. Exelloy to 
Exelloy seating makes these valves suitable 
for oil and oil vapor services up to 1000 Deg. 
F.; for steam and water up to 850 Deg. F. 
Flanged, screwed, or socket welding ends. 
In sizes Vz to 2 in. See your Crane Catalog, 


p. 329. 


CRANE 


FOR EVERY PIPING SYSTEM 
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stressin g G 


During many years of desalting activity, Petreco has stressed always the importance 





of fast, effective service. When refiners cite benefits such as more time on stream, 
lower maintenance costs and increases in refining capacities, we know that such 
benefits result directly from Petreco’s high efficiency salt remova!. However, we also 
believe that the Petreco service organization, whose know-how and experience are 
unequalled in the industry, is of substantial assistance in providing more profit- 


able refining through more efficient desalting. 


‘ 


PETRECO 


Clechiic 


DESALTING 





PETROLEUM RECTIFYING COMPANY 
5121 $. WAYSIDE DRIVE * HOUSTON 1, TEXAS 
648 EDISON BUILDING + TOLEDO 4, OHIO 
530 W. 6th STREET + LOS ANGELES 14, CALIF 


E<O 


| DESALTING 
SPECIALIZED PETROLEUM PROCESSES ) jcuyoratinG 
PR-49-4 
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SHIPBUILDING & DRY DOCK COMPANY 


ON THE DELAWARE + CHESTER, PA. 


25 BROADWAY - NEW YORK CiTY 
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The exceptional accuracy and uniformity of Midwest Welding 
Fittings enable the welder to spend more time in welding and 
less time in preparation. He does not have to struggle to line 
up fittings and pipe . . . all pipe can be cut in advance accord- 
ing to drawings ... he need never compensate for inaccuracies. 
Time and money savings are substantial. 

The dimensional accuracy and uniformity of Midwest Welding 
Elbows result from a unique method of manufacture. These 
elbows are first made slightly oversize . . . then reheated to 
forging temperature and brought to final size in compression 
dies. This.assures true circular cross section, uniform wall thick- 
ness and accurate radius, included arc and tangents. 

Midwest Welding Fittings save you money ... there is a 
distributor near you . ... it will pay you to call him. 


MIDWEST 








how toGET MORE 
from your PIPE WELDERS 


MIDWEST 
WELD 
™Prove pj oe FITTINGS 


"g Desj 
and Reduce Pt i 


MIDWEST 


‘LONG TANGENT” 
ASA TYPE swoat 
RaOIUs 
90 ELBOWS 
: MIDWEST 
SIZES “LONG TANGENT 
2° 10 12 ASA TYPE 
», 
REDUCING 
45° ELBOWS 
90° ELBOWS 
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SHAPED NIPPLES 
FLANGES 


SALES OFFICES 








New York (7), 30 Church St. © Chicago (3), 79 West 
Monroe St. © Los Angeles (33), 520 Anderson Si. © 
Houston (2), 229 Shell Bidg. © Tulsa (3), 533 Mayo 
Bidg. ¢ South Boston (27), 426 First St. © Distributors 
in Principal Cities. 


PIPING & SUPPLY COMPANY, Inc 


MAIN OFFICES: 1450 SOUTH SECOND ST., ST. LOUIS, MO. 
PLANTS: ST. LOUIS, PASSAIC (N.J.) and LOS ANGELES 








When you we WOLVERINE TRUFIN 


Wolverine Trufin (the finned tube whose fins 


are integral with the tube itself) provides the 
; necessary surface area in just a small fraction 
of the space that plain tube demands to meet 
the same requirements in heat exchangers. 
That brings you the advantage of either oper- 
ating with the same efficiency in much smaller 
space or gaining increased efficiency from 


the same sized equipment. 


Trufin, remember too, is not affected by vibra- 


WOLVERINE 


CALUMET AND HECLA 


tion or extreme temperature changes, which 
are added advantages that assure long, 


dependable performance. 


Trufin is available in several alloys, in many 
fin heights and spacings, and in most popular 


sizes. 


Send for our brochure that gives much helpful 
information regarding use of finned tube in 


heat exchangers. 


TUBE DIVISION 


CONSOLIDATED COPPER COMPANY 


tncom ror ateo 


MANUFACTURERS OF SEAMLESS NON-FERROUS TUBING 


1431 CENTRAL AVENUE 


DETROIT 9, MICHIGAN 
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Turbines supported at the centerline save 
many mis-alignment headaches both during 
and after installation. In general, this method 


of support cuts down shaft “‘lift’’ from casing 
heating to less than a quarter of the lift of 


foot-supported units. 

Thus, unless casing temperatures are high, 
G-E standard turbines can be lined up cold 
with the assurance that shaft lift will be 
within allowable limits when the turbines are 
heated. No calculations or adjustments for 
setting the shaft low when cold will be 
required. 

With the unit in line hot or cold, shaft 
whipping, which often causes bearing burn- 
outs, excessive vibration, and coupling wear, 





is eliminated. 


You save time when coupling the turbine 
to the driven unit, since the shaft height is 
identical on all G-E standard turbines. Not 
only that, but shaft diameter, keyway dimen- 
sions, etc., are identical on all turbine frame 
sizes. This standardization save’ lost motion 
when installing or re-locating turbine drives. 
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WITH GENERAL ELECTRIC 
STANDARD TURBINES 


SAVING time when installing or re-locating tur- If you are planning installation of turbines, check 


bines is one of the important advantages of using i . i y i 
G-E standard turbines. Many other advantages: bey wd . ee a ws - grind ys 
wider range governing, pressure lubrication, fewer you application assistance and comp ete ata. Ap- 
wearing parts, are also standard with the Type DP avatus Department, General Electric Company, 
—at no extra cost. Schenectady 5, N. Y. 


Piping is simplified with G-E standard turbines. The 
combined trip-throttle valve—an exclusive G-E feature— 
usually makes a separate shut-off valve unnecessary. This 
also saves the cost of an extra valve. 

Once installed, the combined trip-throttle valve requires 
little maintenance. There are no soft packings to replace. 
The steam strainer in the valve assembly is easily removed, 
made of Monel metal to resist corrosion. 


. 
With a new installation there's no need for you to spend 


time selecting spare parts it may be desirable to have on 
hand. This standard set of packaged spares contains parts 
applicable to DP turbines of all ratings. One set of spares 
can thus service several turbines. The price is very low— 
less than 25% of the price of a comparable set of spares 
for previous designs—thanks to standardization. 


GENERAL @@ ELECTRIC 
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IN ANY ALLOY to Meet Your Specific Heat or Corrosion Problem 


As suppliers of welded alloy refining equipment for butt-welded to make any required length. Chemical 
almost 25 years, Pressed Steel Co. offers you a and physical perfection of PSC tubing is assured by 
wealth of experience in fabricating welded alloy hydrostatic, tolerance, surface and straightness tests. 
tubing. Furnishing any diameter up to 60, we Thermocouple protection tubes from stock or to your 
specialize in the larger diameters. We fabricate from order. Write as to your needs. 

the complete list of available alloys. This is an 

advantage that enables PSC tubing to better meet 

particular heat, corrosion or oxidation conditions which, 

in turn, is resulting in better life/cost ratios. PSC 

welded alloy tubing is furnished in any wall thickness 

from 1/16" to 38"; temperatures up to 2200° F. It 

can be readily bent, coiled, swaged and formed; and 


Tube Assemblies Fabricated to 
Your Blue Prints, in Any Metal 


As one of the largest suppliers of welded 

alloy tubing to the process industries, we are 

called upon to custom-fabricate tube assemblies 

for every imaginable purpose. Pictured at the 
right are some typical examples. We offer you 

a wealth of experienced engineering assistance and 
production know-how. Send your blue prints 


THE PRESSED STEEL COMPANY 


of WILKES-BARRE, PENNSYLVANIA 


Industrial Equipment of Heat and Corrosion Resistant WEIGHT-SAVING Sheet Alloys 
OFFICES IN PRINCIPAL CITIES 
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Master Motors, available in millions and millions of types and ratings 
(up to 150 HP) give you a selection you can get nowhere else. 
Master has no axe to grind for one type of motor drive over another. 

Open, enclosed, splash proof, fan-cooled, explosion proof | 
horizontal or vertical . . . for all phases, voltages and frequencies Nee i 





. in single speed, multi-sheed or variable speed types en 711) Siar r 
or without flanges or other special features . . . with 5 types of, gear 4 ; 
reduction up to/ 432 to | ratio . . . wif electric brakés . . . with Sty: 4 aid 
mechanical variable speed units ... and for every type of mounting 


. . « Master has them all and so can ry 
be completely impartial in helping you oy re) a > ¢ e to g r | rite | : 
select the one best motor drive for 
YOU. So don't put up with make-shift assemblies when it is so easy 
to get the RIGHT ‘horsepower, the RIGHT shaft speed, the RIGHT i? 
construction features, the RIGHT mounting . . . all combined into one 
compact power package. 

Select the RIGHT power drive from Master's broad line and you 
can increase the saleability of veut motor-driven products . . . im- 
prove the economy and productivity of your plant equipment. 


THE MASTER ELECTRIC COMPANY ¢ DAYTON 1, OHIO 



















Employing only one measuring sys- 
tem, the new Foxboro Multi-Record 
Dynalog gives up to 6 clean-cut rec- 
ords in as many different colors on 
one convenient round chart. The in- 
genious, foolproof switching arrange- 
ment provides recordings in sequence 
every 6 seconds—so close that the 
record of each measurement appears 
as a continuous line. The record 
colors positively will not run together. 

Like all Dynalog Electronic Instru- 
ments, balancing from any measure- 
ment point is entirely stepless and 
continuous. Its combination of accu- 
racy, speed and sensitivity is 
unequalled. 

The Multi-Record Dynalog is avail- 
able for measuring several tempera- 
tures or other process variables. Send 
for Bulletin 428. The Foxboro 
Company, 74 Neponset Avenue, 
Foxboro, Mass., U.S. A. 


UNIQUE ADVANTAGES! 

1, Round Chart simplifies operations. You can 
check records faster, easier and better on the 
familiar, compact round chart of the new Multi- 
Record Dynalog. No yards of paper to insert, 
remove and spread out. Practically continuous 
lines to follow. Up to 6 distinct colors. Charts 
occupy less space .. . cost less to use 

2. Round Chert standardizes operations. You 
can order, stock and use the identical form of 
chart as used on other types of process 
instruments. 

3. Multi-Recerd Dynalog saves space. 


* Reg. U.S. Pat. Off 
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DUPONT TETRAETHYL LEAD COMPOUNDS 


Piston top deposit, heavy duty, constant speed conditions. 


DuPontResearch | 


at Work on the Chemical 
Nature of Engine Deposits 


It has long been recognized that combustion chamber 
deposits greatly affect fuel performance . . . but little has 
been known about the relationship between deposit compo- 
sition and effect on combustion. 

As a part of its long-range Petroleum Chemicals research 
program, Du Pont is making an intensive study of the chem- 
ical nature of these deposits, and their effect on fuel perform- 
ance. By a better and more complete understanding of the 
over-all deposit problem it is hoped that better scavenging 

i agents or other additives may be developed which will help 
duty, constant speed conditions in the production of improved fuels... today and in the future. 


GUPOND 


R06. u. 5. Pat. OFF 





Better Things for Better Living . . . Through Chemistry 








Investigating Engine on 
a Se 
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Deposits for their effect cpeeeeeeee 





























eZ aNeee== 
on Fuel Performance mT TTA TOLNLYTSLOS 
ttt tte 
All liquid fuels burned in internal combustion engines pro- — f + +—+ + + m | +—+—+ ry 
duce combustion chamber deposits, the composition of which A lk vAl oe ee tht =e me 
will vary with the hydrocarbon composition of the fuel, the type re | sk B | / 
of lubricating oil and the presence or absence of tetraethy! lead. eats ek 71 * + | |. 
Investigation into the composition of deposits from leaded 4+ 7 Rat +—trt+ tS a ee 
gasolines has shown that in addition to simple compounds al 4 ce } T ne F 
they consist of complex mixtures of compounds. Among Nh | 
those definitely identified to date are the eleven listed below. Be tli Kk Bin oe mB kw es 
The most modern X-ray diffraction apparatus and other + ry + +? +++ +++} 
specialized equipment is used in the analysis of deposits, iden- 2 me -j-—f a | . , 4 | . 
tifying the different compounds formed under various oper- | | em | ze » ae 
ating conditions and at various locations within the engine. . : o-oo 7 
This is research upon specific and recognized problems + i + j + | + + i + } 
working toward answers which will benefit the entire industry. | 











POSIT COMPOSITION 


following lead compounds are 
that have been identified to date 
i bustion chamber deposits in ad- 
jon to those contributed by the base 
and lubricating oils. 
PbO 
PbSO, 
PbSO,. PbO 
PbSO,. 2PbO 
PbSO,. 4PbO 
PbBr. 
PbCl. 
} Bra. PbCl, 
PbBr2. 2PbO 
PbCI>. 2PbO 
PbCI>. PbO 
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Better Things for Better Living . . . Through Chemistry 


Wilmington, Del. Wilmington, Del. 


a) Chicago, Iii. Satent Chicago, Ill. 
District Tulse, Olde. District Tele, 


Houston, Texas Offices: Houston, Texas 
Wilmington 98, Delaware El Monte, Calif. Los Angeles, Calif. 


E.1.DU PONT DE NEMOURS & COMPANY (INC.) 
PETROLEUM CHEMICALS DIVISION Laienateniens 
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POWERHOUSE 
CEMENT... the new 


finishing cement | 





that insulates 





@ HIGH INSULATING EFFICIEN 


*@ EASY WORKABILITY REDUC 


. 


@® LINEAL SHRINKAGE UNDER 1%! 


8-H POWERHOUSE CEMENT saves time, cuts costs—a one-coat 
application trowelled to required thickness in a single oper- 
ation. Moreover, this new mineral-wool-base finishing cement 
takes a hydraulic set within two hours. 

Its smooth hard finish is paintable. An attractive inside finish 
can be obtained with any paint. Outside, B-H Weatherseal 
gives permanent protection. 

Easy on labor, easy on budget, B-H Powerhouse is the ideal 


finishing-insulating cement for industrial equipment. For full in- 


formation and free sample, fill out the coupon. 


Baldwin-Hill Company, 787 Breunig Ave., - Trenton, N. J. 








LABOR! 


Baldwin-Hill Company 
787 Breunig Avenue 
Trenton 2, N. J. 


Please send me complete information on B-H Powerhouse 
Cement. 
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Integrally cast longitudinal fins interrupted by swirl 
strips increase heat transfer rate, reduce pressure 
losses. External design promotes unrestricted flow 
of water with minimum splashing. Far less water is 
required. In submerged installations, National Sec- 
tions collect less foreign matter, give high perform- 
ance longer. 


Gray cast iron of exceptionally high quality and 
close grain goes into National Sections. Corrosion 
resistance under varied and severe conditions is 
high . . . heavy scaling and growths greatly reduced. 
Turns reinforced against corrosion. No “battery 
action” in handling electrolytes. 


National Sections require far less space for a given 
amount of heat transfer. In certain installations, 
National Sections require only one-third the space 
needed by competitive equipment. 


Component parallel stacks of National Sections can 
be installed, serviced, dismantled easily. Support 
lugs are cast integrally. Sections are self-aligning, 
self-supporting no auxiliary bracing needed. 


FOR 


NATIONAL CAST IRON 
CONDENSING AND 
COOLING SECTIONS 


CONDENSING AND COOL ing 


Sections 


NEW CATALOG 


Installation and Engineering Data 


Catalog No. HT-20, just off the presses, 
gives you full information about the use of 
National Sections in varied applications. 
Design features amd physical character- 
istics are explained in detail. Typical in- 
stallations are pictured and described. 
Catalog includes very complete data and 
curves for pressure drop and heat transfer 
and should prove a welcome addition to 
the process engineer's file. Detail draw- 
ings of fittings and accessories specially 
designed for National Sections are shown 
along with dimensional data. A simplified 
data sheet makes it easy for you to request 
specific engineering information or service 


Write for your copy today. 
No obligation of course. 











THE NATIONAL RADIATOR COMPANY 


JOHNSTOWN, 


PENNSYLVANIA 
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our flanged pipe fittings will handle 
corrosive fluids economically and without interruption 
—if they are cast of ESCO corrosion resisting stain- 
less steel. 

For use with common corrosives, ESCO standard 
analyses— AISI types 304, 316, 317 and 347—have 
proved satisfactory. Special analyses also available in- 
clude duPont specifications 820A and 820B. To 
combat unusually severe conditions ESCO also offers 
Alloy 20 (Duriron license). As a permanent identifi- 
cation, the metallurgical type is cast on each fitting. 

ESCO flanged fittings are available in 45- and 90- 
degree elbows, tee, long radius ell, cross, 45-degree 
lateral, and reducer, from 1-in. to 14-in. Special sizes 
and shapes produced to order. Faces are accurately 
machined to insure proper gasket seat. Fittings are 
rigidly inspected and hydrostatically tested. 


Ask for Fittings Catalog 


The complete line of ESCO pipe fittings is shown with 
specifications in catalog 165-Ar. Your nearest ESCO 


representative will gladly give you a copy; or use the 
coupon. Electric Steel Foundry, 2181 N.W. 25th 
Avenue, Portland 10, Oregon. Offices in Eugene, 
Oregon; Chicago; Honolulu; Houston; Los Angeles; 
New York City; San Francisco; Seattle; Spokane. In 
Canada, ESCO Limited, Vancouver, B.C. 
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STAINLESS STEEL EQUIPMENT FOR BETTER PULP 


ELECTRIC STEEL FOUNDRY 
2181 N.W. 25th Avenue, Portiond 10, Oregon 
Piease send catalog No. 165-Ar to: 


Neme___ 








Address___ 


City_ 
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For Economy and Long Service 


specify 


Pittsburgh Still Tubes 





You get economy with Pittsburgh 
Still Tubes because the wide range 
of grades available makes it possible 
for you to select the most economi- 
cal grade for the creep strength or 
corrosion resistance you desire. 
And, you get long service from any 
grade of Pittsburgh Still Tubes as 
they give uniform resistance to heat, 
pressure, oxidation and corrosion. 

In order to take full advantage of 
the wide range of analyses ranging 
from low molybdenum and inter- 
mediate chrome-molybdenum 
alloys to the higher grades, our 
metallurgical engineers will be glad 
to help you specify the proper tubes 
for your next installation. Pitts- 
burgh Still Tubes are made in sizes 
from 2" to 6'"' outside diameter (in 
some cases even larger) and from 
.134"' to 1" average or minimum 
wall thickness in lengths up to 55' 
with plain, upset or machined ends. 
For the greatest economy and long- 
est service in your still tube instal- 
lations write Pittsburgh Steel Com- 
pany, Department PR, Grant Build- 
ing, Pittsburgh 30. Pa. 





e- 
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Mike Maszei checking size accuracy of 
machined ends on Pittsburgh Still Tubes. 





OPERATED 350 Q000 TIMES! 


Here, in this glass plant, Rockwood Ball Valves 
are giving unsurpassed service under extreme 
rugged conditions. For over a year, they have 
been opened and closed over and over again 
without the need of maintenance. 

The two 112” Rockwood Valves shown above 
are used on river water to mix plaster for the 
Grinding and Polishing line. Both Valves are 
worked 24 hours a day, 5 to 6 days a week and 
are operated approximately 1500 times a day 
depending on line speed. Company official says, 
“We are very well pleased with their operation; 
the best service we could get from other makes 
of valves prior to this was 6 to 8 weeks.” 

This plant is only one of many that is getting 
outstanding results from Rockwood Ball Valves. 
Place your order today for the new Rockwood 
Ball Valve. 

For additional information and uses, write for 
bulletin V-4 today. 


with 
NO 
MAINTENANCE 


Libbey-Owens-Ford 
Glass Company 
obtains outstanding 
results with 


ROCKWOOD 


BALL VALVES 


Only Valve to Stay in 
Service Over a Year 


arr Roun? 


D FL noel 


To ensure top performance, Rockwood engineers de- 
signed the Rockwood Ball Valve with these 7 outstanding 


1. Full round open area — no turbulence in fluid 
stream. 2. Leak proof after continued use. 3. Floating 
ball — resists pitting, scratching and abrasion. 4. No ex- 
posed seating surface in open or closed position. 5. Easy 
to open or close under full pressure. 6. Installed in any 
position. 7. Quarter turn (90°) opening and closing valve. 


features. 


Rockwood Ball Valves are available in bronze from 
V2" to 2” for 300 p.s.i. working pressure and are recom- 
mended for use on lines handling water, air, gas, petroleums, 
food, carbon dioxide, nitrogen, paraffin and asphalt base 
petroleums, also alcohol, poper fluids and other types of 
liquids and gases 

Distributors in all principal cities. 
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102 HARLOW STREET 


SPRINKLER CO 


WORCESTER 5, MASS 
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JONES & LAUGHLIN SUPPLY COMPANY 
\_ Sy '. TULSA, OKLAHOMA 


QUIPMENT 


FLO-TESTED 


. 
2 6606866 & 


ro 
N 





The ALLSTEEL Superstructure is fabricated 
from 3/16" steel stampings. Oilite Bearings 
eliminate spring stem friction. Stainless steel 
spring stem standard. Packing box bolted 
on all size valves. Bonnets and blind heads 
are forged fabricated. Bonnet will support 
ALLSTEEL Superstructure if installed hori- 
zontally. They are through-bolted for 





greater strength and also to provide sim- 
plicity of field reversal. Valve bodies have 
ASA Standard Face to Face dimensions. All 
valve plugs are top and bottom guided in 
hardened stainless steel bushings. Valve 
action reversible in the field, requiring n° 


additional parts. 
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With condenser tubes handling unchlorinated water, slime- 
forming bacteria never have to worry about a housing shortage. 
Instead, these bacteria move in, form their colonies, and the condenser 


tubes become apartments for slime. When this happens, the terminal 
log mean temperature difference rises, excess steam costs go up, and 
outage increases along with the labor bill for costly plug cleaning. 


Chlorination, engineered by W&T and backed by 35 years’ 
experience, has proven itself the effective answer to slime in condenser 
and heat exchanging equipment. It is effective because the Wallace & 
Tiernan De-Sliming Process attacks the cause of slime, bacteria, and 
“evicts” these unwanted “tenants” from their home in your equipment. 





Regardless of whether yours is an open or closed cooling system 
or whether you use shell and tube, trombone, or open box condensers, 
Wallace & Tiernan engineering plus time-tested W&T Chlorinators 
can put all the money-saving advantages of slime control by chlorina- 
tion to work on your condensers or heat exchange equipment. 


Write today for complete information. 


WALLACE & TIERNAN 
PRODUCTS, INC. 


CHLORINE AND CHEMICAL CONTROL EQUIPMENT 


baie Belleville 9, New Jersey * Represented in Principal Cities 
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Cycloversion 
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om 
Pp orming From the new 28 page book,‘*Pointing the Way to Profits 


with Perco Processes.’ Copies mailed on request. 





Increase the Research Octane Rating been proved by actual construction 
of Cycling Plant or Condensate Gas- and operating experience. 


olines as much as ten numbers at the A Perco engineer will gladly explain 
3 cc TEL level, with high yields. the outstanding benefits you may re- 
Install a Perco Cycloversion Catalytic ceive from a Perco application in your 
Reforming Unit, the process that has plant. 


*A service mark 








PROFIT 


WITH 
s PERCO 
PERCO DIVISION + CHEMICAL PRODUCTS DEPARTMENT PROCESSES 


BARTLESVILLE, OKLAHOMA 
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OU LIKE fibrous packing because it is resilient; and you like 
5 pater packing because of the durability of the metal wearing 
surfaces in contact with the rod or shaft. 

To give you both of these desirable qualities, Garlock has devel- 
oped a new line of Metal Foil Packings by wrapping a thin metal 
foil spirally around a fibrous center core. 

A patented, pleated foil construction used in several of these new 
Garlock packings imparts unusual flexibility to the packing and 
permits the forming of rings without undue distortion of the ma- 
terial. Also the many small pockets in the pleats or folds of the foil 
carry lubricant or graphite to the wearing surface of the packing. 

Garlock Metal Foil Packings are recommended for centrifugal 

or reciprocating pumps, compressors, engines, 
expansion joints, etc. Write for descriptive folder. 


THE GARLOCK PACKING COMPANY 


netiendbaad PALMYRA, NEW YORK 





Houston, Texas Los Angeles, Calif 


® y, Tulsa, Okla 


(FARLOCK 
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COPPER 


Garvock 906—Pleated copper foil 
with asbestos core for steam, air 
or gases (except ammonia) and 
hot oils of low sulphur content, 
at temperatures up to 1000° F. 


ALUMINUM 


Gar.ock 913—Pleated aluminum 
foil with asbestos core for hot 
oils at temperatures up to 1000° F. 


LEAD 
GarLock 917—Pleated lead foil 
with asbestos core for steam, air, 
oil, water, ammonia or other gases 
at temperatures up to 550° F. 














How far can you go in searching 

out an economical, positive solution to 
every refining problem? Can you 

afford, in terms of time and manpower, to 


get all the facts in every case 


... even when you are faced with 


several major problems at one time? 





American Liberty Adds 
10% to Gasoline Yield 


By A. C. Johnson 


Assistant Superintendent 
American Liberty Oil Company 
Mount Pleasant Refinery 


Ay INCREASE of about 10 percent in the 
overall gasoline production of our 
Mount Pleasant refinery has been real 
ized without running additional crude 
by the installation 
m otf a non-selective 
catalytic polymeri 
zation plant. This 
unit utilizes UOP 
solid phosphori« 
acid polymerization 
catalyst for convert- 
ing the propylenes 
and butylenes in 
the total cracking 
plant gas to hydro- 
carbons boiling in 
the gasoline range 
A poly plant was 
first planned in 1941, but conside: 
ation was dropped during the war when 
practically all of our output was direct 
ed to the manufacture of fire bombs. 


A. C. Johnson 


Because of vastly improved markets 
and the need for higher octane num 
bers, the project was revived in 1946 
and Universal Oil Products Co. was 
asked to make a survey. As a result, 
UOP was called upon for all design and 
processing work, while American Lib 
erty engineers conducted all architec 
tural and layout work with UOP acting 
as consultant. All new vessels except 
the catalyst case and deethanizer tower 
were fabricated by the refinery with 
existing equipment being used where 
ever possible 

Design Capacity 2,160,000 cu. ft. 

Ihe design capacity of the poly unit 
is 2,160,000 cu. it. of fresh cracked gas 
per day representing the total gas pro 
duced by the UOP thermal cracker 
The quantity of polymer gasoline pro 
duced depends upon the amount of gas 
available for processing, and this in 
turn, depends upon the operating 
schedule of the cracking plant. At cde 
sign capacity, the poly unit will pro 
duce 235 b/d of 10 pound polymer 
gasoline. During the past year, however 
it has been advisable to operate the 
cracking plant for maximum through 
put of gas oil rather than for maximum 
vield which has limited the poly vield 
to an average of 170 b/d. 

Shut down on April 4 of this year, 
after its first run of 195 days actual on 
stream time, the poly unit’ showed a 
total output of 1,263,765 gal. or 81 gal. 
per pound of catalyst 

The polymer gasoline produced has 
a clear Motor Method and a clear Re 
search Method octane number of 82.5 
and 97 respectively with blending 
values substantially higher. The high 
octane blending value, both motor and 
research, makes this product very valu- 
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able in raising the overall level of the 
refinery’s gasoline. By blending with 
cracked gasoline and selected straigat 
run materials, the octane rating of pre- 
mium gasoline can be raised two octane 
numbers, or a given octane reached 
with approximately half the lead for 
merly required. 

Gas from the cracking plant absorber 
is compressed in the low stage of the 
compressor, and together with the high 
pressure gas from the cracking plant 
stabilizer, is sent to the treating section 
operating at 150 psi. Having about 
1,200 grains of H.S per 100 cu. ft. and 
fairly high mercaptan content, the gas 
first enters the Girbitol unit where H.S 
is removed down to 25 grains. In the 
HS scrubber the last traces are removed 
by caustic. Mercaptans are extracted in 
a regenerative Caustic system. 

The sweet gases are then compressed 
in the high stage to 500 psi, and heated 
to 380° F. by first exchanging heat with 
catalyst tower effluent and then through 
a heater using hot oil from the cracking 
unit as a heating medium. The hot gas 
enters the top ot the catalyst chamber 
where contact is made with the catalyst, 
which is arranged in five beds with a 
total charge of 15,000 pounds. Propet 
hydration of the catalyst is controlled 
by the addition of water and the reac 
tion temperature of each bed is con- 
trolled by using liquid propane as a 
quencl 


Operating Data 


Operating data for the catalyst tower 


is as follows 


Pressure, psi 150 
lemperature, Gas in, °F. 380 
Femperature, Ist Bed, °F. 110 
Femperature, 2nd Bed, °F 120 
Temperature, 3rd Bed, °F 125 
Temperature, 4th Bed, °F 130 
Temperature, 5th Bed, °F 135 
After the polymerizing action of the 
catalyst, the effluent from the catalyst 
chamber is cooled and gas is removed 
from top of the catalyst tower effluent 
receiver, This gas goes to the poly ab- 
sorber where recoverable light ends are 
picked up and returned to the cracking 
plant fractionator. The liquid from the 
receiver is then charged to the deethan 
i7er. 

With adequate cooling and subse 
quent low deethanizer receiver temper 
ature, Maximum propane recovery is 
possible. A small amount of propane, 
together with the ethane and lighter 
gases, is taken overhead to fuel, and 
bottoms are charged to the depropan 
izer. The depropanizer, operating at 
275 psi produces specification propane 
overhead, the bottom being charged to 
the debutanizer. From the bottom ol 
this vessel poly gasoline at specified 
Reid vapor pressure is removed with all 
excess butane going overhead to storage 


Today the American Liberty Mount 
Pleasant Refinery has a crude capacity 
of 13,000 barrels, thermal cracking ca 
pacity of 4,000 barrels, and facilities for 
the manufacture of asphalt and special 
naphthas, as well as the new poly unit. 





L. to dig deep 


Successful refining demands that you dig 


deep for facts and solutions, regardless of the 
size of your staff or the time 

available. That’s why refiners depend 

on Universal service. It’s their assurance 

of help in finding the answers to 

technical, physical and economic problems. . . 


especially when they need help in a hurry. 


UNIVERSAL OIL PRODUCTS COMPANY 


General Offices: 310 S. MICHIGAN AVE., CHICAGO 4, ILLINOIS, U.S.A. 
LABORATORIES: RIVERSIDE, ILLINOIS 


Universal Service Protects Your Refinery 
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COMPRESSORS + ROCK DRILLS + AIR TOOLS - BLOWERS - PUMPS - ENGINES - HOISTS - VACUUM EQUIPMENT 


4¢ 


BACK OF 


This 7000-hp installation of Ingersoll-Rand KVG 
4-cycle V-angle gas-powered compressors serves a 
natural-gas conservation program. The gas is gathered 
from producing oil wells and stripped of its liquid con- 
tent. The high-pressure residue gas is then distributed 
to industrial centers where it is fully utilized. 


KVG compressors are highly standardized in a full 
line of sizes from 600 to 1200 hp using interchangeable 
power cylinders. Each installation is specially engineer- 
ed to obtain a combination of the size of unit and the 
proper compressor cylinders that will result in the 
highest degree of operating flexibility, economy, and 
reliability. 


For your petroleum and chemical processes it pays to 
choose compressors backed by R ... That’s 
oe 
why Ingersoll-Rand can help you. 


11 BROADWAY, NEW YORK 4, N.Y. 


Ingersoll-Rand 


267-6 


Fup 


INGERSOLL-RAND 


ARE THESE 





C 


ig] Sradition...o 77-year old 

company that grew from the 
two of the earliest compressor build- 
ers in America. 


Experience and Know-how 

to build compressors for any 
pressure, any gas, any size, any 
service. 


Ri Facilities second to none... 
for design, research, metallurgy, 
and manufacture. 


Rl Range of sizes... with 
standardized frames, running 
gears and interchangeable cylinders 
... plus special cylinders, valves and 
coolers for special applications. 


FR] Flexibility of Drive ...a 
choice of compressors powered 
by electric motor, oil, gas, or steam. 


Rl Record of Performance 
... thousands of compressors 
successfully operating in every 
branch of industry. 


[mR] Desien Features that give 

you the best in efficiency, dura- 
bility, dependability, easy operation, 
and low maintenance. 


Rl Trained Personnel ... men 
who know Air Power...who 
build, sell, and service air drills and 
tools as well as compressors. 


Progressive Policy ...con- 
tinuous pioneering and develop- 
ment of both new and old products. 


Service ... with offices in prin- 


cipal cities all over the world. 
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Precision through Care in Tube-Turn welding fittings 





“Mike” checks ‘em all! 


HE wall thickness of Tube-Turn 

welding fittings simply has to be 
right. Every single Tube-Turn weld- 
ing fitting is micrometer-checked be- 
fore being put on the market. 

Instruments of exclusive design do 
the trick. They measure wall thick- 
ness at the center of an elbow or 180° 
return as easily, accurately as at any 
other point. Whether it’s ten, a hun- 
dred, or a thousand, the Tube-Turn 
welding fittings you buy are properly 
matched to pipe of corresponding size 
—at the face and throughout the fit- 
ting. Cut a Tube-Turn welding elbow 
to any odd angle required. It still 
lines up. 

This micrometer check for dimen- 
sional accuracy is a small part of the 
thorough scrutiny to which the fin- 
ished Tube-Turn product is subjected. 


More than thirty skilled inspectors 
check for true circularity, accurate 
center-to-face dimensions, uniformity 
of curvatures, soundness of outside 
and inside surfaces, wall thickness of 
butt ends, bevels, lands, and quality 
of machining. 

And that’s just a fraction of the 
total care involved in the manufac- 
ture of Tube-Turn welding fittings. 

Perfection begins with the raw 
material which is checked for conform- 
ity to required chemical composition 
and physical properties. It must pass 
ali pre-determined requirements before 
acceptance for production of Tube- 
Turn welding fittings. Special mate- 
rials, of course, undergo special tests. 

When you buy “Tube-Turn” you 
want good connections. That’s what 
you get, every time. 


TUBE TURNS, INC. 


244 East Broadway, Dept. |, Louisville 1, Kentucky 


District Offices af New York, Philadelphia, Pittsburgh, Chicago, Houston, Tulsa, San Francisco, Los Angeles 


August, 1949 


A Gulf Publishing Company Publication 


TUBE-TURN 


WELDING FITTINGS 
AND FLANGES 


Five different-size gauges of exclusive design 
ore used to check the wall thickness of every 
Tube-Turn welding fitting. 


While one inspector checks the diometer of a 
90° elbow, the other checks on perfection of 
inner wall 


Inspectors check the center-to-face dimension 
of a 20°-90° Tube-Turn welding elbow. 


A part of the final inspection department 


Here, Tube-Turn welding fittings undergo in- 
tensive instrumental and visual inspection. 
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Two of six Fuller Rotary Single-stage Compressors in a 
refinery. Capacity each, 475 c.f.m., 45-lb. pressure 
Turbine drive 


IN THE FIELD > 


FULLER 


ROTARY 


EFFICIENT 
AND 


DEPENDABLE 


IN THE REFINERY 


a 


f TY ; 
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Three Fuller Rotary Single-stage Compressors, applied to boosting of natural gas. 


Capacity each 1,430,000 cu. ft. 24 hrs., from 5-lb. gage to 25-lb. Natural gas-engine 


drive 


Fuller Rotary Compressors, in the refinery for 
general plant air, purging gas, refrigeration in 
alkalization units, and handling butane-buty- 
lene, as well as in the field for pressure boosting 
and gas gathering, have proved their worth, as 
is evidenced by the hundreds of these machines 
in use throughout the industry. 


The ability of Fuller Rotary Compressors to 
perform, day in and day out, with minimum 
attention and maintenance, has earned for 
therm a well deserved position in the oil fields. 
Particularly adapted to handling of weak wells, 


and the volumes demanded, without creating a 
serious maintenance problem, they have proved 
to be an economic and practical answer to 
diminishing pressures. Their flexibility and 
low cost make them adaptable to varied condi- 
tions. 


It will pay you to become acquainted with 
Fuller Rotary Compressors and Vacuum Pumps. 
We'll be glad to send you Bulletin C-5, de- 
scribing these machines. 


FULLER COMPANY 


CATASAUQUA— PENNSYLVANIA 


Chicago 3 - 120 So. LaSalle St. 
San Francisco 4 - 420 Chancery Bidg. 











A LIFETIME OF NEW MACHINE EFFICIENCY 
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Fluor 


* 

( Csi?ls ; Whatever your Off-Site requirements—balanced steam 
ny and electrical systems . . . interconnecting process piping and 
a: ig rack structures . . . water disposal and fire protection systems 
oO { { -<] | e yi ... roads, rail spurs and loading racks for product handling... 
warehouses and tank farms for storage—Fluor will design, 
construct and install these facilities for maximum efficiency 

and economy. 

Experienced Fluor Engineers, together with perma- 
nently employed Fluor key construction personnel, are avail- 
able to handle any or all Off-Site Facility work necessary for 
successful on-stream operation of refineries, gas-gasoline 
processing units, chemical processing units, power plants, etc. 


& 


electric 


Fluor’s combined engineering and construction service 
relieves plant operators from periodically building up large tem- 
porary construction staffs and effects large savings and reduces 
administrative problems. 


Designers and Constructors of Refinery, Chemical and Natural Gas Processing Units. 
su , 
a Manufacturers of Cooling Towers, Fin-Fan Units, Mufflers, Gas Cleaners and Pulsation Dampeners. 


THE FLUOR CORPORATION LTD. Los Angeles 22+NEW YORK * CHICAGO * BOSTON * PITTSBURGH * TULSA * HOUSTON * SAN FRANCISCO 
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DEPOT STORAGE TANKS 
Desewe 


Most of the major refiners who market their own 
products are just as concerned about safety, accu- 
racy, economy and conservation at their depot stor- 
age installations as they are at their home refinery. 
They equip these tanks with the same high grade 
S. & J. fittings to obtain the same degree of safety 
and economy that they demand at the refinery. 
Yet, across this great land are thousands of rail sid- 
ings in small towns and villages, with depot storage 
tanks whose fittings are not a credit to any engineer's 
judgment. Gasoline vapors—"the cream of the crop” 

are dissipated to the thin blue air. Shrinkage from 
evaporation is tremendous. Tank gauging is neither 
safe nor accurate. Liquid transfer is dangerous. 
Shand & Jurs fittings for depot storage tanks often 
save their cost in less than a year, just by eliminating 
vapor losses. It makes no difference whether you are 
a big corporation or an independent operoator—your 
depot storage tanks cre subject to the same hazards 
and the same losses—they deserve S. & J. safety and 
conservation fittings. 


SHAND & JURS CO. 


BERKELEY, CALIFORNIA 


CHICAGO 
NEW YORK HOUSTON 


LOS ANGELES SEATTLE 


SHAND & JURS 
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In cose of emergency, BJ will fly engineers, 
repeir crews, ond equip to your opereti 





ARE YOU TAKING ADVANTAGE of the services offered by BJ in 
keeping pump performance at “peak” levels? Whether for design, instal- 
lation, maintenance, parts replacement or for an analysis of your pump 
needs — BJ offers you the advantages of a sound service program and a 
pioneer background in the successful application of centrifugal pumps. 

CALL your local BJ Representative if a service or installation problem 
is confronting you. Or write direct for specialized engineering assistance, 


SERVICES PROMOTE EFFICIENCY IN YOUR PLANT 
@ 4 strategic factory locations: Bethlehem, Pa;. Houston, Tex.; 
Los Angeles, Calif.; Fresno, Calif. 
@ Service Departments within each factory organization 
@ Specialized engineer-designer assistance 


@ Field engineers for on-the-spot consultations 
@ Factory and Dealer sales and service organizations 


@ Half-million-dollar Hydraulic Testing Laboratory— 
the world’s most modern 


@ Quick emergency services possible with company-owned airplane 


J. i Co. LOS ANGELES 54, CALIFORNIA ¢ Offices in principal cities 

Byron Plants: Los Angeles * Bethlehem ¢ Houston * Fresno 
Since 1872 

Ain view of the modern Byron Jocksen Les Angeles The new Testing Leberstery offers you the mes! modern pump testing fects 


& Plent— completed in 1946. The copecities of this new thes. Here — the design, of erblies, end actus! 
Plent ere complemented by the other three BJ Plants. operating efficiencies of BJ Pumps ere comcivsively tested before shipping. 
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AGE WELDING ox: wetoine xc 
GAS WELDING RODS 


WELDING 
STAINLESS? 


© 


TO RESIST WHAT? 


HEAT? 

COLD? 

IMPACT? 

BENDING FATIGUE? 
CORROSION? 


WHAT KIND OF 
CORROSION? 


NOW ONE MORE 
QUESTION: 


Are you using the best electrode or 
rod for your purpose? 

If you're not too sure, get in touch 
with your PAGE distributor. Either he 
knows or he can find out from the PAGE Field Service Man. And the PAGE 
distributor has a wide selection of Page-Allegheny Stainless Steel rods and 
electrodes, so that he can give you the one that will serve you best. 


Monessen, Pa., Atlanta, Chicago, Denver, Detroit, Los Angeles, New York, 
Philadelphia, Pittsburgh, Portland, Son Francisco, Bridgeport, Conn. 


PAGE STEEL AND WIRE DIVISION 
AMERICAN CHAIN & CABLE 
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Efficient H.S removal in the presence of CO, 


- 
The Shell Phosphate Process for gas or liquid puri- 
fication has undergone successive improvements 
since its unusual advantages were first discovered. 

Now it is practicable to remove all but harmless 
amounts of H.S in the presence of large volumes of 
CO», while most of the CO. is left untouched. 

The treating agent is inorganic, low in cost, and is 
not soluble in hydrocarbons. Since hydrocarbons 
being treated are not contaminated by the Shell 
Process treating solution, there are no harmful ef- 
fects upon subsequent processing. 


Regenerated H.S is relatively pure because of its 
preferential removal in the first place . . . and be- 
cause the inorganic treating chemical, having no 
vapor pressure, cannot contaminate the H2S released 


in the stripper. 


The Shell Phosphate Process is available to any 
operator under license from the Shell Development 
Company, Incorporated . . . together with experi- 
enced engineering service for its design, installation, 
and operation. Write for com- 
plete information. 


SHELL DEVELOPMENT COMPANY, INCORPORATED 





50 West 50th Street, New York 20, N.Y. 
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© New pilot plant of Pittsburgh Consolidation Coal Company at Library, Pa., sided with “Century” 
Asbestos Corrugated. Construction by Chemical Plants Division of Blaw-Knox Company, Contractors. 


Netave made Usherhes 


Keasbey & Mattison 
has made it serve 
mankind since 1873 


Built 
for a LONG life of 
dependable service 


‘Contury” ASBESTOS CORRUGATED 


This large pilot plant of the Pitts- 

burgh Consolidation Coal Com- 
pany is the latest unit in one of the most 
modern research laboratories of its kind. 
The new building is designed and equipped 
for the study and development of more 
efficient coal gasification processes. 


It is fitting that the fine equipment of this 
pilot plant should be housed in a modern 
building sided with good-looking, long- 
lasting K&M “Century” 
This time-proved 


Asbestos Cor 
rugated material is 


noted for great structural strength and 


KEASBEY 


COMPANY: 


& 


AMBLER. 


ability to withstand severe commercial 
usage. It resists fire, weather, rot, rust and 
galvanic action. And no protective paint- 
ing or upkeep is needed. 

“Century” Asbestos Corrugated is easy 
to cut with a portable electric or band 
saw ... easy to drill... easy and fast to 
apply, for it comes in 24 different sheet 
lengths. Can be re-used even after many 
years of service. 

Write for name of nearest distributor and 
Your 


further particulars. inquiry will 


receive prompt attention. 
MATTISON 
PENNSYLVANIA 


Petr 
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REFINERY EQUIPMENT... 


201-5 W. Commerce Street e P.O. Box 5387 
DALLAS, TEXAS 


lugust, 1949—A Gulf Publishing Company Publication 








A Husky Steel 





When refinery engineers encounter bolting conditions with temperatures as low 
as -150 F, they can count on Bethlehem fastenings made from Bolting Grade L7. For 
at this low temperature, L7 offers minimum impact strength of 15 ft-lbs. It's a husky 
through and through—da heat-treated alloy steel which has been specially devel- 
oped for the manufacture of studs and bolts for service at sub-zero temperatures. 
It conforms to ASTM Specification A320—48T, and fulfills the following chemical 
and tensile requirements: 


L7—CHEMICAL REQUIREMENTS mee 
RANGE Over or Under * 
DL ctuttscsdenes dedaeenenn SE anctsinncnanetebuaeed 0.02 
SI OU bp eccccsesenieee anne Pe Ge becker tevesencengund 0.04 
rr AE Pere rrrere rt ere 0.005 over 
I ER ccc n ccccccesecclss cee. | seedeeedbeseteudad ean 0.005 over 
ee re tec OBS 0 DSB. cccccccccccssccccess 0.02 
PG ON ss wovevcecetesanesenee SD TOE cuties ttceomdekeseeecs 0.05 
a Te Oe GG 6 vo ccscicccccencess 0.02 


*Unless otherwise specified, separate determinations may 
vary from the specified ranges, except that elements in any 
heat must not vary both above and below the specified range. 


L7—TENSILE REQUIREMENTS 
Yield Elongation 
Tensile Strength Point in 2 in. 
Diam, In. 
22 and under 
Over 22 to 4 incl 


Grade L7 fastenings can be obtained in short order, because the steel from 
which they are made is a stock item with Bethlehem. They are recommended for 
use with the Bethlehem Grade 4 carbon-molybdenum nut, also carried in stock. 
Bethlehem also produces a wide range of steels for use in high-temperature bolting. 

Along with its fully-equipped fastenings plant at Lebanon, Pa., Bethlehem has 
an engineering staff which is available to work with you in solving virtually any 
low-temperature or high-temperature fastenings problem that comes along. So put 
your fastenings needs up to us... today, tomorrow, any time. 


BETHLEHEM STEEL COMPANY, BETHLEHEM, PA. 
On the Pacific Coast Bethlehem products ore sold by Bethlehem Pacific Coast Stee! Corporation 
Export Distributor: Bethlehem Stee! Export Corporation 


7 
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“A Cottrell Installed by Research Corporation 


will reduce catalyst loss 
to less than one ton per day” 


The through-put capacity of the cracking unit in the 
oil refinery was 20,000 barrels per day. The engineer 
from Research Corporation noted the plant arrange- 
ment and type of catalyst to be used and was able to 
recommend a Research Corporation Cottrell that would 
keep catalyst losses to less than one ton per day. Actu- 
ally in some plants the Cottrells have, in effecting the 
above results, recovered as high as 50 to 100 tons of 
catalyst per day. 


Performance like this is the result of over 35 years of 
experience combined with careful engineering ap- 
praisal, attention to details and a remarkably efficient 
method. These, combined with equipment which gives 
recoveries of over 99%, are responsible for outstand- 
ing records of recovery. 


A letter from you to the Research Corporation will 
bring an informative bulletin ‘describing HOW the 
Research Corporation Cottrell Electrical Precipitator 
performs, and HOW it can bring about important 
savings. Write for your copy today. aseer 
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Research Corporation Installations 


47 CARBON BLACK PLANTS 
200 METALLURGICAL INSTALLATIONS 
203 ACID PLANTS * 34 PAPER MILLS 
262 DETARRING INSTALLATIONS 
195 POWER STATIONS 
71 STEEL PLANTS * 9% OIL REFINERIES 
AND MISCELLANEOUS INSTALLATIONS 








RESEARCH 
CORPORATION 


405 Lexington’ Avenue, New York 17, N. Y. 
122 South Michigan Avenue, Chicago 3, Illinois 











A Companion 
to the Famous WILFLEY 
Sand Pump 


Buy WILFLEY for 
Cost-Saving Performance 


For Acids 


Exclusive Features 
Deliver 


When you want to make substantial savings 


in the cost of handling acids, corrosives, hot liquids, 
or mild abrasives, install WILFLEY Acid Pumps 
These famous pumps are proving their efficiency 
every day in the most modern chemical plants in the 
world. They are trouble free—operating without at 


ntion 


10- to 2,000-G.P.M. capacities; 15- to 150-ft 


and higher. Individual engineering on every 


cation. Write or wire 


for specific information 


A. R. WILFLEY & SONS, Inc. « DENVER, COLO. U.S.A 


New York Office: 1775 Broadway, New York City 


WILFLEYA-“ PUMPS 
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PRITCHAR Da 1s Aijuin to Design 


For the Oil & Gas Industry 


the NEW 
Suans-(vrtable 
LEASE UNIT 


GASOLINE EXTRACTOR 
dnd TREATER 





® Designed for fields with limited or uncertain reserves, where 


lafge permianent type installations are economically unjustified. 


@ Pftitchand’s advanced design methods reduce the cost of this 


ugit ta a fraction of permanent type units. 
© Quickly agd easily dismantled and transported to other sites 
© High percentage of recovery at a fraction of former costs 
© Smaller pdwer requirements. 
® Makes $mall reserves profitable to process 


@® Easily adapted to your particular extraction requirements. 


— : PETROLEUM DIVISION 
S77 M 


TPrtchaTrde” 


70 > . ee es 
ARS DESIGN - ENGINEERING -» CONSTRUCTION 
MEMBER s . 


~ 


TITS 


oBiSNO > 


A 7 
6 eee Saothege, a 


NEW YORK + CHICAGO «+ LOS ANGELES + HOUSTON + PITTSBURGH + ST. LOUIS + TULSA 
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OFFICE AND PLANT 
30! FRIO STREET 


WOODCREST .6. 2659 
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WELDED HEADERS 


A Billion Barrels 
of Adsorbent 


Experience... 





, ee dabble for a moment in big num- 
bers, about one billion barrels of 
petroleum products have been finish- 
treated by the three and one-half billion 
pounds of adsorbents which Attapulgus 
and Porocel have shipped to oil refineries. 
Attapulgus Fullers Earths and Porocel 
Activated Bauxites have become recog- 
nized standards in the removal or reduc- 
tion of odors, colors, tastes, moisture, 
acids, sulfur, fluorides and unsaturates, 
and for solid catalyst purposes. And in 
this wide range of services, finished value 
was gained in a long list of petroleum 
cuts—from the lightest distillates to the 
heaviest lubes and waxes. 


This all adds up to a lot of adsorbent 
experience—experience with the many 


treatments which precede the application 
of these two basic materials to specific 
adsorbent jobs; and experience measured 
by our extensive research and product 
evaluation—from laboratory and pilot 
plant on through to commercial scale 
phases—both on our own and in co- 


operation with our customers. 


So there’s great merit to the suggestion 
that it pays to consult Attapulgus and 
Porocel. In your own plans to improve 
products or expand output, perhaps our 
one billion barrels of adsorbent experi- 
ence can be of real help to you in selecting 
the right adsorbent and the right condi- 
tions. Our laboratory and process staff 
are at your service, without obligation. 





CLAY COMPANY 


ATTAPULGUS "Gavan 


W, 210 West Washington Square, 


*POROCEL Gitta 


Dept. Philadeiphia 5, Pa. 
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ake Your Choice 


LS 
OF DE LAVAL GOVERNOR CONTRO 


. yy 


- Hydraulic | = 


ee 


Mechanical or 


Whatever your control requirements, De Laval Class 
CA Turbines can be equipped with a governor that will 
meet the demand. The following types are available: 


. Mechanical shaft governor with smooth-acting, long-wear- 
ing “rocking chair” action. 


. Vertical mechanical governor geared to shaft for speeds 

above 4500 rpm. Steam flo 

3 a Posit; 

. Hydraulic governor. Direct acting orifice-type for high Pevitive 
speeds and/or wide range of speed adjustment. for iia 

. Hydraulic oil relay for close regulation or for supplying ul jouber 
extra power for valve movement. p rnals 
: , y Casin 

. Flyweight oil relay for close regulation such as encoun- at sing ang 
tered in synchronous generator drives. SP€ction 

"earings 

. Pressure controls for constant pressure or differential - 
pressure regulation of pumps, blowers, etc. and 


. Speed changers, manual or remote control by electric mo- 
tor drive with vertical mechanical governor. 

. Oil pressure trip to shut off steam if oil pressure falls in 
turbines equipped with forced feed lubrication. 


Combinations of the above types can be supplied as 
required to meet specialized conditions. 
Send for Catalog 4202-26-1T 
DE LAVAL STEAM TURBINE COMPANY, TRENTON 2, N. J. 


TURBINES « HELICAL GEARS « CENTRIFUGAL BLOWERS AND COMPRESSORS 
CENTRIFUGAL PUMPS . WORM GEAR SPEED REDUCERS . IMO OIL PUMPS 
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Straight-Flow Port Design re- 
duces fluid turbulence to a 
practical minimum. 





Seat Rings of end-seated type 
are screwed into the body. 





Sure-Grip Malleable Handwheel 
for non-skid gripping even with 
heavy gloves. 


AF Odstanding Features 


Brass Liner on Glands assures 


greater resistance to corrosion 
and scoring 





WALWORTH 





iron body gate valves 


with screwed or flanged ends 


For complete information on these 
new Walworth Iron Body Valves, see 
your local Walworth distributor, or 
write for bulletin 106. 


WALWORTH 


valves and fittings 


60 EAST 48nd STREET 


DISTRIBUTORS 


NEW YORK 17, N. Y. 


IN PRINCIPAL CENTERS THROUGHOUT THE WORLD 





(Ale 


T-head Disc-to-Stem connection 
on OS&Y types provides 
Stronger connection, prevents 
loosening of disc by corrosion. 


1949 





db 


Bronze Back-Seat Bushings in 
bonnets of OS&Y valves. 


= Leg 


Solid Web Type Dise in OS&Y 
valves for greater strength and 
longer service. 
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Hinged Gland Eye-Bolts on 
OS&Y valves permit faster, 
easier repacking under full 
pressure. 








POINTS IN FAVOR OF 
GRAVER EXPANSION ROOF TANKS 


Make a point-by-point comparison and you will @ Liquid Seal . . 


eseape of valuable vapors. Nothing to dope or patch; 


Protected liquid seal prevents 
be convinced that the Graver Expansion Roof 


Tank is ahead on any score. For example: nothing to break, tear, or wear out. 


@ Positive Action Patented design permits root 


@ Gauging . . . Because of the straight up and down 
to rise or descend in a straight up and down motion 


as vapors expand or contract 


@ Tank Settlement All tanks settle—but the 


normal unequal settlement will not affect the opera- 


tion of the Graver Expansion Roof 


@ Stabilizer Exclusive Graver feature assures 


motion of the Graver roof, gauging of the tank always 
takes place at the same point and accuracy is assured 
@ Multiple Installation . . . Where more than one 
Graver Expansion Roof is required in the same sys- 
tem, the full capacity of every one can be used. No 


vapors vented till all roofs reach full height. 


peak operating efficiency even with an unbalanced 


load 
Now ... get the whole story. Make sure you are 


@ Maintenance Lowest cost—less than any other familiar with every feature of the Graver Expan- 


sion Roof Tank. Ask for full details today. 


GRAVER| = ____—s*FABRICATED Tens | at 


ee ee. EAST CHICAGO, YNDIANA & ai 
CATASAUQUA, PA. + WOWSTON + _ SAND SPRINGS, OKLA. sy 


tank designed for this type of service! 











_PWADEIPHIA + CHICAGO + 
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Metallurgical Research 
jucted continually by re 
enized spe a ts wh 

¢ made major contr 


mm thes 


Complete Facilities ‘ 


fabrication of steel proc 


Quality Contre! embr 
a eanmmmentan 


ant apt 


On-Time Delivery mace ; 
sible by a flexible plar 
ning group authorized « 
re-route work to meet 
promised dates 


Will it be a good fit? 


FABRICATING a heat exchanger shell 
F night be compared to making a pair 
of shoes. You can make them relatively 
easily but will they fit when you put 
them on. 

Of course one way you could assure 
getting your feet into them would be 
to make them a size too large. But they 
wouldn’t be very comfortable. What 
you want is a pair of shoes that fits 
perfectly! 

That’s pretty much the story with ex- 
changer shells. They must be fabricated 
to close tolerances if they are to serve 
their purpose efficiently. A shell that’s 
made “‘a size too large” through lack of 
skill or mistaken economy doesn’t make 
an effective heat exchanger, because the 
fluid that must pass in close contact with 
all the tubes in the bundle “escapes” 
around the outside due to the extra 


space. Baffles fail to divert it sufficiently 
to overcome this fault. 

M. W. Kellogg makes a fetish of at- 
tention to details such as this. Expert 
fabrication, skilled welding, close tol- 
erances on roundness and “‘fit’” are all 
standard at Kellogg where heat ex- 
changers have been an important part 
of its business for over 25 years. 

These are details which should merit 
your consideration the next time you 
are in the market for heat exchangers. 


To matter lemporalline, pressure 
and chemicals use 


M. W. KELLOGG 


ppescem epeypnnate 


VESSELS * EXCHANGERS * CONDENSERS * HIGH PRESSURE AND HIGH TEMPERATURE POWER PIPING 
PROCESS PIPING * FORGED AND WELDED FITTINGS . .. IN ALL STEELS, ALLOYS OR SPECIAL COMBINATIONS 


The M. W. Kellogg Company, Inc. (A Subsidiary of Pullman, Inc.) — Offices in Neu ry 
’ [xeuocs] 
York, Jersey City, Buffalo, Los Angeles, Tulsa, Houston, Toronto, London and Paris. C7 
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IN CATALYTIC REFINING 
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1A BF A OF on ta a, 


FILTROL CATALYS! 


More refiners use Filtrol catalysts each year because Filtrol 
catalysts have proven over the years to be more flexible—to 
produce quality with minimum refining costs from a wide 
selection of charging stocks 
Experienced refiners compare catalysts at their practical 
optimum, those plant operating 
levels which integrate with overall 
Filtrol products refinery balances. Refinery execu- 
are available tives, production managers and 
throughout 
the world 


PRODUCT OF 


5 


a 


arty 


mera 


& at) aval, 


any ll 


¢ GIVE REFINING BALANCE 


technical staffs responsible for economical refinery balance 
~the men actually refining the bulk of America’s produc- 
tion—the men who must take varying crudes and produce 
market demands-are using more Filtrol catalysts than ever 
before—proof that Filtrol catalysts give greater refining 
balance 


FILTROL CORPORATION 
Genero! Offices: 634 South Spring Street, Los Angeles, California 
Plants: Vernon, California and Jackson, Mississippi 


CATALYSTS AND ADSORBENTS 


RESEARCH AND DEVELOPMENT 


*Reg. U.S. Pat. Off, 
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Preferred for over 50 Years for... 


-cost 
FIRST OW NN n\NI EN ANCE 
L 


LONG SERVICE 


and Quick, Positive Operation 


1. Quarter-Turn fully 
opens or closes. 


2. Cam serves as positive 


Besides being the stop, and automatically 
most economical, seals valve against leak- 
maintenance-free, long age by pressing seating 


service valves for han- al L surfaces firmly together. 
on prey wrk, he ‘era 3. Straight-line fluid flow. 
stead Quarter-turn valves Minimum pressure drop. 
are unsurpassed for quick, , 
ye - : 4. Seating surfaces protected 

positive operation. A sim- F : 
ple quarter-turn fully opens —ft te | in both open and closed posi- 
or closes them; and the pat- tons. 
ented Homestead cam holds 
seating surfaces in contact -HOMESTEA 1) & Rees ete’ Se 
oo os oe y wne straight-way, 3-way and 4-way 
are protected in both the open Pe 4 
and closed positions so yw vi f ‘ — v agh metals pe 
corrosive fluids or grit cannot fs € oY vaive a Avs ema , 
cause damage and valve failures. ARES ae : 350° F S, end Compeorateres te 
Straight, unobstructed fluid pas- : j . 
sage assures “full flow” and mini- 
mum line pressure drop. ee 

To these important features add : ESTIAQ 
the rugged construction typical of all 5 wes 
Homestead valves and you have the 
reason why hundreds of plants in all 
types of industry have insisted on 
Homestead Cam-Seald Quarter-Turn 
Valves for half a century. 





For complete informa- 
tion write for Valve 


H © M E S T E A D , Reference Book No. 38. 
VALVE MFG. 


COMPANY 
“Serving Since 1892"’ 


P.O. BOX 16 
CORAOPOLIS, PA. 
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THIS 
FLOW METER 


DOES 


proved performance through continuous 
acceptance for years in thousands of 


installations. 
easier maintenance because ut is easily 
cleaned and calibrated. 


lower upkeep costs because control units 
and other components are the same as 
those used in Brown Pressure Gauges. 


Thermometers and Electronik Poten- 


frometers, 


With this Brown Mechanical Flow Meter, 
control may be obtained through any of four 


pneumatically operated systems ... control as 


g 
ya . 


gives you the benefits of 
Proved Performance with 


Fasier Maintenance 
and Lower Upkeep 











precise and accurate as your process justifies. 


Maintenance is minimized . . . range tubes are 
easily changed and can be cleaned in a matter 


of minutes, 


For accurate flow measurement and control. 
and ease of maintenance and operation... you 
ean rely on the Brown Mechanical Flow 
Meter. Call in vour local Brown engineer for 
free consultation and advice... he is as near 


as your phone. 


MINNEAPOLIS-HONEYWELL REGULATOR CO. 
BROWN INSTRUMENTS DIVISION 
4498 Wayne Ave., Philadelphia 44, Po 
Offices in principal cities of the United Stotes onade and 


throughout the world 





Honeywell 


bdvanced In sALeumentalion 


FOR THE PETROLEUM INDUSTRY 
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PREFORMED 











Harshaw has a wide experience in the development and use of preformed 
catalysts and catalytic chemicals @ Since the outset Harshaw has kept pace with the 
rapid strides made in the use of catalysts by industry @ In addition, Harshaw is well 
equipped to produce tabletted and extruded catalysts in large quantities @ Should 
you need catalysts adapted to your special processes, Harshaw’s facilities can serve 


you adequately. A discussion with us may be helpful if you have a catalyst problem. 


me HARSHAW CHEMICAL <o. 


1945 East 97th Street, Cleveland 6, Ohio 
BRANCHES IN PRINCIPAL CITIES 
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ATMOSPHERIC SECTIONS 
(Horizontal and Vertical) 


or 


STEAM GENERATORS 


JACKET WATER COOLERS 


= 








With the installation of EFCO heat transfer units in your 
plant, you will be sure of getting guaranteed performance 
with the extra advantages of low maintenance cost, 


high operating efficiency, long life and freedom from leaks, 


Talk over your heat transfer problems with an 
EFCO engineer. He will tell you about EFCO installations 
that have successfully solved problems similar to yours 
and explain how EFCO equipment will give you 

the performance you want. 


ENGINEERS & Fapricators, INc. 


P. O. Box 7395 Houston 8, Texas 





It’s an established fact that there’s more loss in time 
and money through misapplication of valves than 
from any other known cause. 


Fortunately this can be avoided. All you need to do 
is standardize on the Powell Line of Valves*—be- 
cause this is what you get— 


I More varieties and patterns than are made by any 
other manufacturer of valves. 


II The most complete line of Standard Designs, 
made of standard materials, for use wherever 
they fill the requirements of the service. 


III Many Special Designs for Special Services. 


IV Valves made in the greatest variety of materials 
ever used in making flow control equipment. 

; sith , ; Fig. 1503—Cilass 150-pound 
With such facilities at your disposal and Powell oe io a ee 
Engineers always ready to help you select the right flanged ends, bolted flanged 

yoke, outside screw rising 


valves, why take chances with your flow control Som tend alld enaaee 
equipment. Standardize on POWELL VALVES. 


* Powell Valves are made in Bronze, iron, Steel and 
a wide selection of Corrosion-Resistant metals and 
alloys. Valves of every type—Globe, Angle, Gate, 
Check, Non-return and Flush Bottom Tank Valves— 
are included in the Complete Powell Line. 


Fig. 6061—Cilass 600-pound Cast Stee! Swing 
Check Valve with flanged ends and bolted cap 
Disc has ample lift to permit full, straight- 
way, unobstructed flow through vaive body. 





Fig. 1708 — 200-pound 

Bronze Globe Valve with 

union bonnet, renewable 

specially heat treated 

Stainiess steel seat and 

regrindable, renewable Fig. 500— 125-pound Bronze Gate 

wear-resisting ‘‘Powell- Valve with screwed ends, screwed- 

ium” nickel-bronze disc in bonnet, inside screw rising stem 
and tapered wedge, solid or double. 


Fig. 375 — 200-pound 
Bronze Gate Vaive. 


pe rye Fs The Wm. Powell Company 


isi t d 
newable ‘“Powellium” Cincinnati 22, Ohio 
—— DISTRIBUTORS AND STOCKS IN ALL PRINCIPAL CITIES 


— g=2 vir = yr *Y A, a A A A A Me nd 
7, aA A 


=_ / —_ 
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DIVISION 


THINGS YOU CAN’T CALCULATE 


ON YOUR SLIDE RULE 


Engineering problems solved in the laboratory are problems no 
longer — yet in steel and alloy plate fabrication there are factors 


ge where the right answers yield more readily to common sense than 
OTHER to the slide rule. 


GENERAL AMERICAN 
EQUIPMENT The integration of planning, design, fabrication and erection into 





one responsibility—the full utilization of laboratory and X-ray equip- 


TANKS ment—the desire to maintain an established reputation painstakingly 
WATER 
GASOLINE 
ae world’s largest privately owned tank car lines—all of these things 
PR ; , : ; : 
BUTANE are considerations you can’t possibly calculate on your slide rule. 
CHLORINE 
BLENDING ; : 
maxIN® As a matter of fact, from the very first moment you begin to think 
cruD 


WERS ; rr 
ystems about the General American Plate & Welding Division. 


BUBBLE 


ea no GENERAL AMERICAN 
sewaxwe ures | TRANSPORTATION CORPORAT] 


yo ANON Plate & Welding Division 
STEEL 


WIGGINS ROOFS 


built up over the years—the “know how” born of operating the 





about steel and alloy plate fabrication, it’s common sense to think 


135 SOUTH LA SALLE STREET, CHICAGO 90, ILLINOIS 








WORKS: Sharon, Pa., East Chicago, Ind. 





OFFICES: New York, Cleveland, Lovisville, Orlando, Pittsburgh, St. Lovis, Sharon, 
Washington, D. C. 





Petroleum Re finer 





Increase the Efficiency and Performance of 
OIL HEATERS and OIL STILLS with 


A. P. Green Lightweight Castable Refractories 


Refractories are applied to the steel panels at the 
job-site. Only simple formwork is required in lining 
the panels with castables 











Erection is simplified by installation of pre-fabri- 


coted panels 


REFRACTORY 
PRODUCTS P. 


sents only one of the numerous 
Bstable refractories in the petroleum refine 
or the application of lightweight castobles in 
‘ant, consult the Engineering Department of the A. P. 
_antiy Fire Brick Compony 


A. P. Green Castable Refractories applied to Panel Casing Construction 
in new or old oil heaters and stills, offers you these 6 advantages: 


1. Use of lightweight castable refractory materials developed for 
high operating temperatures 


Securely anchored lining—gives long, trouble-free service. 
Increases the performance and efficiency of the furnace. With 
fewer joints air infiltration is reduced to a minimum. 
Simplified construction—reduces erection time. 


Lowers maintenance costs. Any tube section may be repaired by 
removing a series of the panels without disturbing the balance 
of the furnace arrangement. 


6. Lower foundation costs due to the use of lightweight materials. 


The A. P. Green Fire Brick Company Engineering Department will 
assist you with further information on the application of these materials 
to new units or the conversion of existing furnaces. Call your local A. P. 
Green distributor—he’s listed in the yellow pages of your telephone 
directory~ or write... 


GREEN FIRE BRICK COMPANY 


Mexico, Missouri, U.S. A. 
A. P. Green Fire Brick Co., Ltd. in Canada 


Distributors in the Principal Cities of the World 





A 12% chrome 


in alley tray 12°9- 


diam. Decks 


10°-0" 
49> ag ee OT) gauge 
12% chrome alloy. Note regen 
caps with hold-down rs 
ning in direction of flow. 


manwcy is provided in troy tor 


access to trays oo 


L. D. tower. 


GLITSCH Can Fabricate the Tray You Want! 


By working with all suitable light-weight metals and alloys, trays can be 
designed to fit your refining problems. installed in the quickest time with 


the fewest men. Trained representatives from nearby offices will be happy 
to talk with you. No obligations whatever! 


MANUFACTURED UNDER U S PATENT NO RE 22946; NO. 2,341,091; NO 2,309,309; NO 
338,928; NO. 2,375,409; NO 2,420,075; NO. 2.422 300; NO. 2,461,729 AND OTHER PATENTS 
PENOING 


Fritz W. Glhitsch & Sons Box 6227 Dallas 2. Texas 





New YORK OFFICE: FRITZ W. GLITSCH & SONS, INC 
HOUSTON OFFice. K. E. LUGER Co.. 3618 WASHINGTON AVE. 
TULSA OFFICE W. C. MYERS & Co.. 525 WRIGHT BLDG. 


CHICAGO OFFICE: FRITZ W. GLITSCH & SONS, INC.. 134 SOUTH LASALLE ST 
CLEVELAND OFFICE: FriTz W. GLITSCH & SONS 


11 West 42wNp Sr. 


INC., 806 ENGINEERS BLDG 
Los ANGELES OFFICE S. G. HIGGINBOTHAM & Co., 403 WeEsT 8TH ST 


“TRUSS-TYPE” BUBBLE TRAYS @ BUBBLE CAPS @ TOWER INTERNALS 
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‘Bas lowered demand for most refinery products, 
except gasoline, is leading many refiners to plan 
plant modification and process expansion programs 
as the most likely solution for marketing and 
profit problems 
New \ heavy demand for gasoline 
‘ continues and promises to in- 
Process Units crease. Refinery thruputs are 
down in most areas this vear, 
though, because of lessened consumption of resid- 
ual fuel oils and the middle distillates. As a result 
refiners generally are faced with serious problems 
Without addition process facilities, increased gaso 
line production also increases fuel oil production 
Many are hard pressed to find sufficient storage for 
fuel oils. Current high crude oil prices and lowered 
fuel oil returns cut sharply into plant profits. Com 
petition from major company imports of foreign 
crude oils has been cited by some independents as 
contributing to their difficulties. For such various 
reasons, several of the smaller refineries have been 
shut down. 

Because of these conditions, refiners troubled 
with fuel oil marketing problems are presently 
operating their plants for maximum gasoline yield 
and minimum fuel oil. High fuel prices in recent 
years have often resulted in plant operation at less 
than maximum percentage gasoline yield and some 
refiners accordingly had idle cracking or reforming 
capacity which has now been returned to service. 
Others are buying new process units. General 
Petroleum Corporation, foresighted in the con 
struction of the world’s largest delayed coking 
unit at their Torrance, Calif., refinery in 1946, has 
announced a plan to expand these facilities by 50 
to 80 percent. Also recently, The Lummus 
Company and Gulf Research and Develop- 
ment Company has announced extensive 
pilot-plant-scale operations with a newly de- 
veloped continuous coking proces. The sev- 
eral catalytic cracking processes are impor- 
tant factors, too, in increasing the yield of 
distillate products, and the various gas con- 
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version processes contribute to the total yield of 
gasoline per barrel of crude oil refined. 

When the predicted high demand for gasoline is 
weighed against the present market and prices for 
gasoline, fuel oil, and crude oil, there seems little 
doubt that refiners will undertake the fairly ex- 
tensive construction projects that many of them 
will need to materially increase their percentage 


of gasoline vield. 


\\ HAT kind of business-management job needs 


be done by industry in order to demonstrate the 
“lasting value of free enterprise to the satisfaction 
of those who collectively are American?” 
That’s the question 
Importance of 


asked recently by David 


F. Austin, vice president 
Industry Planning (5 United States Steel 

Corporation of Delaware. 
Planning that is flexible, realistic organized and 
continuous—this was his answer: 

“IT am concerned over the subversive fronts in this 
country, but I am more disturbed by the fact that an 
alarming number of people of the United States are un- 
knowingly turning away from the ideals of free enterprise 
and are moving unwittingly in the direction of a welfare 
state. This group seems anxious to turn to the government 
as a panacea of every ill. I heartly share the desires of 
any group that desires to eliminate the extremes of boom 
and bust which have attended our economic progress; 
but I deplore the willingness of any group to let the 
government do their thinking for them 

“We must attempt to develop a sounder working re- 
lationship with government on the one hand and with 
labor on the other; we must foster a spirit of team work 
in the best interest of the nation as a whole 

“Second, re-establish the rule of reason in the climate 

in which business operates. Self-regulation in the 
public interest is an essential step toward solving 
this problem. We must demonstrate that size in 
business, far from being a blight upon the economic 
structure, will continue, as in the past, to endow 
this country with the benefits of greater productiv- 
ity, lower prices, and wider distribution. 
“Furthermore, we must be permitted to compete 


for a share of any consumer’s business, anytime, 
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PROBLEM 


is OUR 


PLEASURE 


BRIDGES 


RAILROADS CHEMICAL PLANTS MILITARY INSTALLATIONS 
PRET 
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ae 


Brown & Root, Inc., prides itself on an organization that has met 
and vanquished the problems surrounding nearly every type of 
heavy construction. Experience is a stern but thorough teacher, and 
discoveries made on one project save other clients much time and 
many dollars. 

As long as there is progress there will be new problems, but most 
of them will be first cousins to the old ones we learned about 


the hard way. 
Tell us your troubles. We may have the solution already worked out. 
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anywhere. Taxation must remain a source of revenue used 
to provide required government services, not a punitive 
measure used to discourage enterprise or to destroy ini 
tiative; and finally, we must continue to assist, as in the 
case of the Hoover commission, to improve the efficiency 
of our government 

lo utilize our present industrial facilities properly and 
to clear the way for further sound expansion, we must 
continue to strive for wider and wider distribution of all 


yroducts, we must have more effective selling. Planning 


for the future, means that industry must staff and organize 


our companies to handle more than just the immediate 
problems of production and sales 
cardinal principle of sound organization 
“nition and anticipation of change 
ltivate the ability to adjust ourselves t 
nee 
ple is realism—the kind of realism 
business experience provide s The need 
llustrated in some of the criticism which 


leveled at the steel industry regarding 


and forecasting which we attempt 
ganized basis. Fourth, and in part a 
planing is a continuing process. Plan- 
is a difficu’t and risky occupation 
us, no matter what our position, is 
» make certain predictions and act on 
of looking to the future and of formu- 
grams 1s a continuing one, not only to 
changing conditions, but also, as each 


levelop an ever clearer and more exact 


lies ahead.” 


HE first continuous shale oil refinery in this 


country, the Bureau of Mines’ 200-barrel-per-day 
experimental unit near Rifle, Colorado, has been 


“put-on-stream 


This experimental plant includes a highly flex 
ible refining unit designed to 
separate the gasoline, diesel 


Problem of 
—_— fuels, heating fuels, and fuel 
Liquid Fuels gases of crude shale oils ex 
tracted at the site. The complete 
installation includes facilities for mining the shale, 
retorting to vield crude shale oil, and apparatus for 
refining or converting the crude shale oil into use 
ful products 

Economics will finally control the possible con 
struction of commercial plants of this type, of 
course, and current informed opinion as to their 
feasibility varies widely. Perhaps the most signifi 
cant feature of this first plant, from the viewpoint 
of petroleum industry refinery technical men, de 
signers, and equipment manufacturers, is the 
marked similarity between the refining portions 
+ 1049 
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of this shale oil plant and conventional oil refinery 
practice. Major pieces of equipment include a fur- 
nace, cooking chambers, fractionator, diesel cut 
stripper, naphtha stabilizer, gas absorber, and a 
column for rerunning acid-treated gasoline. 

Present experimental work is directed to the 
collection of data on atmospheric distillation, de- 
layed coking, single coil recycle cracking, and 
naphtha reforming, with crude shale oil or its frac- 
tions as the charge stocks 

In both design and function this fractionation 
section of the plant is conventional. This should 
provide assurance, if any is still needed, to that 
part of our industrial system concerned with the 
processing of petroleum and with the manufacture 
of process equipment, of a continuing and increas 
ing market for their abilities and facilities in the 
manufacture of liquid fuels. 

Not long back a great flurry of talk, coupled with 
predictions of disaster that hinged on the eventual 
exhaustion of our petroleum resources, caused 
widespread alarm within our industry, in govern 
ment circles, and with the general public. The basi 
causes for this alarm are real enough and present 
problems which must be met. The popular alarm, 
now subsided, was undoubtedly much influenced 
by some temporary difficulties in product distribu 
tion long since worked out. 

During the excitement some rather rash pro 
posals were made then to assure continuing sup 
plies of liquid fuels. Present economics seem to 
indicate the development of gasoline synthesis 
from coal as an eventual principal solution, with 
natural gas gasoline synthesis and shale oil refin 
ing as intermediate and perhaps marginal steps in- 
fluenced by economic pressures and perhaps by 
military needs 

Whatever the route followed to make liquid 
fuels, though, future plants in their essential ele 
ments will be similar to present day refineries and 
gasoline plants. There will be some additional 
equipment for mining shale, or coal, or for gassi 
fying coal in place, some crushing equipment, 
retorting apparatus, extraction equipment, and 
soon for raw oil recovery. The balance of the plants 
will be closely related to present refineries—or at 
any rate will be the future versions of process 
equipment developed from our present practice 
Since the oil demand is expected to rise and process 
complexity increase, it seems certain that expendi 
tures for plant construction, operation, and mainte 


nance will also increase 








Roping 


l e S. REFINERY 
been curtailed this ye: 
lagging demand for m 
products except gasol 

of the efforts to avoid accumulation 
excessive stocks. On a daily average 
basis, total crude runs to stills were 2.5 
percent lower in the first half of 1949 
than in the first six months of 1948, 
having been off to 5,353,000 barrels daily 
from 5,493,000, a decrease f 140,000 


barrels daily 


ine 


Refinery runs of domestic crude aver 
d 4,951,000 barrels daily in this year’s 
1 decrease of 249,000 barrels 
200,000 per day processed in 

alf of 1948. Runs of foreign 

ased 402,000 barrels 

r 293,000 daily last vear, a 
109,000 daily or 37.2 percent 


Ils in tl *s f halt 968 
935.000 barrels. a dectr 30.737.000 
barrels r 3 { C ron } 900 . 
72.000 barre processec t first s 
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Ss, 
Year al nount 


rude charged to stills in the 
1949 was 89?.213.000 barrels 
barrels or 3 


946,293,000 barrel 


Operations Down 


East Coast, the Texas Gulf Coast, and 
in inland Texas. They have been mod- 
erately lower in other districts except 
California and the Middle West, where 
increases are shown 

On the East Coast, total runs of 137,- 
968,000 barrels in this year’s first half 
were off 18,043,000 barrels or 11.6 per- 
cent from those of 156,011,000 barrels in 
last year’s first six months. On the 
lexas Gulf Coast, runs totaled 234,962,- 
000 barrels, a decrease of 14,085,000 
barrels or 5.7 percent, from the 249,047,- 
000 in the like period last year. For 
nland Texas runs of 39,639,000 barrels 
were 5,381,000 barrels or 12 percent less 
than the 45,020,000 barrels last year. In 
the Appalachian district, runs totaled 
28,755,000 barrels compared with 30,- 
583,000, a decrease of 6 percent 

Mid-Continent Figure 

In Oklahoma, Kansas, and Missouri, 
runs for the six months this year totaled 
76,153,000 barrels, 5.6 percent less than 
the 80,691,000 last vear. On the Louis- 

fc t, runs totaled 76,749,000 

ff 1.1 percent from 77,614,000 
Louisiana and Arkansas, runs 
amounted t 13.354.000 barrels or 7.2 
percent less than the 14,389,000 of last 
vear 

In California, total runs amounted to 
167,007,000 barrels, an increase of 8,373,- 
000 barrels or 5.3 percent from the 
158,634,000 barrels for the first half of 


1948. In the Rocky Mountain district, 
runs totaled 30,906,000 barrels, an in- 
crease of 1,965,000 barrels or 6.8 percent 
from the 28,941,000 barrels last year 

In June of 1949, U. S. crude runs t 
stills averaged 5,236,000 barrels daily, a 
decrease of 7 percent from the 5,632,000 
daily recorded for June of 1948, when 
the industry was still in the period of 
all-out operations to avoid threatened 
shortages 

While runs have been curtailed, re- 
finery capacity in the U. S. has been 
increased materially since a year age 
Consequently, plants have been operat- 
ing at considerably lower percentages 
of capacity than at mid-year of 1948 
lotal capacity of U. S. plants in June 
of 1949 was placed at 6,340,000 barrels 
of crude daily, an increase of 502,000 
barrels over that of 5,838,000 daily for 
June of last year. The actual runs of 
June 1949 represented utilization of 82.6 
percent of U. S. capacity, whereas runs 
of June 1948 had been 96.5 percent of 
capacity 


Stiffer 
Competition 
Seen for Oil 


Burm IVED coal-burning equipment 
and a huge expansion program in the 
distribution of natural gas will offer the 
petroleum industry stiff competition in 
the heavy oils and middle distillate range 
A few years ago such competition from 
solid fuels was considered a thing of the 
past. The home-heating market was in- 
consequential, and the oil industry's chief 
business was gasoline. Other products 
produced in the process of refining gaso- 
line were sold at the best price they 
could bring 

But with the development of the light 
burning oil market, a wholly new turn 


U. S. Crude Runs to Stills and Percent of Refinery Capacity Used, 
by Districts, June and First 6 Months 1948, 1949 


Runs from Bureau of Mines, except May and June, 1949, from American Petroleum Institute. Capacities from American Petroleum Institute 
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was given the economics of petroleum 
marketing. Dr. Courtney Brown, head 
of the economics department of Stand- 
ard Oil Company (New Jersey), points 
out that this market was developed be- 
yond the by-product status when it was 
recognized as a means to iron out peaks 
that occurred in the oil market in the 
summer and troughs that occurred in 
winter. By 1934 winter demands for all 
oils were about as high as previous 
summer demands. By 1948 winter de- 
mands were 700,000 barrels a day more 
on the average than the previous sum- 
mer demands 

From 1932 to 1948 petroleum con- 
sumption in the U. S. increased at a rate 
of about 6 percent compound annually 
over that 17-year period. During those 
same years demand growth for heating 
oils was even more spectacular. A re- 
quirement of only 269,000 barrels a day 
in 1932 was pushed to 1,235,000 barrels 

day by 1948, a compound rate of an- 
nual increase of 10 percent. Gasoline, on 
the other hand, showed a compound con- 
sumption increase of only 5.4 percent 

In 1932 light heating oil demand 
only 12 percent of all domestic crude 
and product demand. By 1948 this figure 
had risen to 21% percent of total. Light 
burning oils made an increase of 14.4 
percent of total demand in the years 
from 1932 to 1941, but in the three post 
war years 1946 through 1948 they had 
risen to 20 percent of total demand. Gas- 
line dropped from a pre-war average ot 
44.7 percent of t tal demand to a 
war average of 40.7 percent 


was 


post 


Petroleum’s Economic Health 


These figures show that the economic 
health of the petroleum industry is be- 
coming increasingly bound up with the 
economics of the middle distillate range 
f products 

And strange to say, 

al is taking on a new competitive sig 
nificance. This due to the fact that the 
middle distillate range of oil products 
is the most influenced by competitive 
prices. A change in the price of light 
heating oils readily influences demand 
\ space heater which the consumer can 
buy for a $100 and install himself will 
consume 14 to 16 barrels of fuel a year, 
9 almost as much fuel as is consumed 
by an automobile costing $3000 to $4000 
In 1947 it was cheaper on a stra‘zht heat 
mtent basis to burn convenient liquid 
fuel to heat than it was to use 
solid fuels, oil burner installations 
were at recor -vels, resulting in scarcity 

heating oil and higher fuel oil prices 
>The scarcity and higher prices of oils 
then reacted against oil burner installa- 
tions and heating oil demand in 1948 and 
worked to the advantage of coal. In 
1949 prices of fuel oils have declined 
rather drastically, with these oils in over- 
supply, and oil burner installations have 
been materially accelerated 

Meanwhile, the coal industry is seek- 
ing to cut costs of coal mining through 
improved machinery, and is promoting 
levelopment and use of improved coal- 
burning equipme nt, endeavoring to make 
attractive in price and convenient 

Ihe coal industry is pushing a 
your home by coal” program, and 
develo ped a series of coal-burning 
appliances that are far more efficient 
and clean than any ever before known 
Now in this third year, the Coal Heating 
Service has an organization of 54 local 
retailer setups at the community level, 
involving about 1500 retail coal mer- 


that is just where 


omes 


coal 
to use 
heat 


has 
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AUSTRALIA PLANT OPENS—Process operations have started in the 1200-barrel-a-day Altona 
refinery near Melbourne, Australia, Standard-Vacuum Oil Company announced last month. The 
refinery is owned by a subsidiary, Vacuum Oil Company, Pty., Ltd. 

The new plant will process more than 400,000 barrels of crudes a year into nearly 5 million 


gallons of industrial lubricating oils which now have to be imported by Australia 


In addition, 


Vacuum will produce oa 129, 000 barrels of diesel oil a year, 113,000 barrels of asphalt and a small 





quantity of 
dollar exchange, stticiola pointed out. 


t of the refinery will contribute a material saving in Australian 


Located on a 200-acre site six miles from Melbourne on Port Phillip Bay, Vacuum’s Altona 
refinery cost $3 million, Tanker unloading facilites located on the Yarra River three miles away are 


connected to the refinery by pipe line 


Crude will be received initially from the Tia Juana field in Venezuela and later from the 
Kiamono field in western New Guinea. No commercial production of crude has yet been obtained 


in Australia 


This is a Operative merchan 
and promotion campaign by which 
producers, through the National 
match funds and give 
and service to groups 
ymmunity leve 

coal-burning unit is a 
clean in operation and 
One typical de 


chants 
dizing 
coal 
Coal Association, 
professional advice 
operating at the c 
The new home 
smokeless stove, 
inexpensive in fuel use 
vice, perfected by the Bituminous Coal 
Research Institute, uses all kinds of 
bituminous coal, creates no smoke and 
leaves no clinkers. The time between re- 
fueling is 12 to 24 hours for normal 
winter operation 
In the industrial 
ably bettered its 
with oil during 


field, coal consider 
competitive position 
1947 and 1948. When 
residual fuel oil prices were climbing 
toward their peak in 1948, many indus 
trial plants went back to their coal 
standby facilities. Since the beginning of 
1949, supply of residual has exceeded de- 
mand and prices have come down sharply 
putting oil back into strong competition 
with coal 

The significant fact in the current coal 
utilization program is that for the first 
time coal is threatening to take away 
markets that previously were captured 
from it by oil. Not only is that true of 
the home-heating field and industrial 
plants, but also it is claimed that railroad 
dieselization will be slowed because of 
the newly developed coal-burning loco- 
motive. This engine is a gas turbo-elec- 
tric unit which uses pulverized coal to 
develop its 4500 horsepower. 

However, not coal but natural gas is 
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new that may 


economics of the pe- 


the relatively 
change the whole 
troleum industry again pro- 
vides a seventh of all energy produced 
in the U. S. From a mere regional fuel 
it is rapidly becoming national in char- 
acter. Consumption has risen from 339 
billion cubic feet in 1906 to 4.4 trillion 
cubic feet in 1947, a volume carried 
through a nationwide system of 243,000 
miles of pipe lines. Standard Oil Com- 
pany officials predict that by 1952 a net- 
work of 261,300 miles of pipe line will 
transport and deliver 9 trillion cubic 
feet a year of natural gas 

Only gradually will natural gas come 
into direct competition with oil at the 
home level. Much of the increase volume 
to be distributed will go as enrichment 
for manufactured gas in place of fuel oil 
Meanwhile, oil burner sales for house- 
hold use are expected to climb 

Yet there has always been a consumer 
tendency to convert burners to natural 
gas as rapidly as gas became available 
Standard Oil Company (N. J.) officials 
say the reason for this is “basically, be- 
cause gas is the cheapest of the three 
principal fuels in most places where it is 
available, and because it is by far the 
most convenient.” Natural gas on the 
average only a little than 
one-third the price of manufactured gas 
and yields twice as much heat. And, 
according to the Bureau of Mines, 
mestic users account for 24.6 percent of 
all the natural gas now being used 


competitor 


Gas now 


costs more 


do- 
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Engineers and Manufacturers 
of 
COMPLETE PLANTS AND EQUIPMENT 


rs 
CHEMICAL PROCESS INDUSTRIES 


Fabrication in Stainless and Carbon Steels, Copper, Aluminum, Nickel and Other Commercially Available Alloys: 


ABSORPTION TOWERS, FRACTIONATING COLUMNS, EVAPORATORS, 
HEAT EXCHANGERS, PRESSURE VESSELS, REACTOR VESSELS, 
PRE-FABRICATED PROCESS PIPING, SOLVENT EXTRACTORS, VEGETABLE OIL EXTRACTORS 
= -_~—@-—- — — 


VULCAN has served the process industries since 1901. Below is a repre- 
sentative list of chemicals processed in Vulcan plants or equipment. 


ALCOHOLS Methanol — synthetic ACIDS Formic acid ESTERS Methyl acetate Ethyt acetate 
Methanol — from wood distillation Acetic acid — from wood distillation Butylacetate Vinyl acetate Dibuty! phthalate 
Acetic acid — from process residues 


Ethanol — industrial grades from molasses and grain end solvent recovery 
Ethanol — from sulfite waste liquor Acetic anhydride Propionic acid HYDROCARBONS Butadiene Heptane 
Ethanol — anhydrous, Vulcan process Butyric acid Stearic acid Benzene Toluene Styrene Diphenyl 
Ethyl alcohol — beverage, neutral spirits GLYCOLS Ethylene glycol PHENOLS Ne 


lsopropanol Allyl alcohol Butanol Butylene glycol 
ALDEHYDES KETONES ETHERS  Ethylether Isopropyl! ether 
Acetaldehyde Butyraldehyde Furfural Acetone Methyl! ethy! ketone MISCELLANEOUS ci Nat ¢ 5 


CHLORINATED HYDROCARBONS — Chiorcethane Chiorob Chi i DDT Essential oils 


distillation 


Vu lca ni extraction , equipment 


THE VULCAN COPPER & SUPPLY CO. General Offices and Plant: CINCINNATI, OHIO 


NEW YORK SAN FRANCISCO BUENOS AIRES 
CANAOA — VIC KERS-VULCAN PROCESS ENGINEERING COMPANY. LTO. — MONTREAL 





\ 
» 4 








REFINERY and Other PLANT CONSTRUCTION 


(Also See Other Construction News, Page 171) 


Project 


COMPANY 


Plant Site 


EAST 


Ek. I. DuPont Parkersburg 
W.Va 
Linden, N 
Linden, N 
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Ob 


fate Plant 
Desulfurization 
i 


Chanute, Kans. 
jrant C ne Plant 


Grant C A 
Kans.,( Hickok) 
Chitwood, Okla. | Preasure Main- 
| tenance & 
| Cyeling 
Gasoline Plant 


Cat. Poly Unit 

Cc r 
Add, 

Vac. Unit Cat. 
Crack, Crude 
Still, Poly, LP 

I 


very 


Stephens 
County, Okla. 
Cusbing, Okia. 
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49,000 bbls 
41,000 bbls 


7,500 bbls 
40 tons 


30.000 bbis 


19,500 bbis 
5,950 bbls 


050 bbls 


28,000 bbls 


30,000 bbid. 
5,000 bbls. 


mpany 


260,000 Ibe. } 
400,000 Ibe. } 


Estimated 
Cost 


ot $400,000 


Status 


Under Constr 


onstr 
nder Constr 
Under Constr 
, 


nder Constr 


r Constr 


t 
’ 
| 
Under ( 
1 


Under Constr 





| 


Put 


$15.000 


$1 milhon 





$1,200,000 


Sik, milhoa 
750,000 
$75,000 


$15 milhon 


Under Constr 
Under Const 
Ueber Constr 
Sent Coes 
Comtmrcted 

Contracted 

Dodet Constr 
Unde? Constr 


Under Constr 


Under Constr. 





; 

| Under Constr, 
| 

| Under Constr 


| Under Constr. 
Under Constr. 


Under Constr 


Under Constr 
Authorized 
Under Constr 


| 
| 


| Under Constr, 


Buying Maierral 


Probable 
Completion Licenser 


Summer, 1950 
2nd Qtr., 1949 
3rd Qtr., 1949 


1950 
1949 


1954 


Badger 
50.D 


Ist Qtr 
2nd Otr 
2nd Qtr 

Zimmermanr 


Lummus, B 


Badger 
Badger 
Radger 
Badger 


Chemica 
Constr. Cx 


Staff 
Staff, Lindsay 


Voorhees. Walk 


oley & 


Indefinite 
Jackson- More 
and, Kellogg 


1949 Staff 


Middle 1949 

July, 1949 

Koch 
Koeh 


Sumner-Sollitt 


Fall, 1949 
Fall, 1949 
Late 1949 
July, 1954 
3rd Qtr 


Oct., 19 


1949 Texacc Process Eng 


49 Bechtel 


Spring 195 J. & L. Constr 


Summer 1949 


Jan. 1, 1950 


} 

Aug., 1949 
Aug., 1949 
Sept., 1949 


Kellogg 
Kellogg 
| Kellogg 

Aug., 1949 
| Bept., 1949 


Kellogg 


Stacey, Dresser 


Sept, 1949 


| Sept. 1949 
| Nov., 1949 


Dec., 1949 


Philips Koeh 

| Staff, Waleo 
Staff, Delta 
Staff, J. & L 
Constr 
Early 1950 

| 1949 

| Mid 1950 


March. 1450) 
t 


Engineering 


8.0.D. & Braur 
8.0.D. & Braun 


8.0.D., Day & 


Contractor 


Foster-W heeler 


Kellogg 


Blaw-Knox Ce 


Staff 
Staff 
Sumner-Sollitt 
Summer 5 
Sollitt & C 
Proceas Eng 
Bechtel 

1. & L. Cor 


str 


Kellogg 
Kellogg 
Kellogg 


Ke 


eR 


Staff 


Blaw-Knox 


Chem. ¢ 


onstr 
Chem. Constr., 
Blaw-Knox 
Staff 

Walec 


Constr. Service 


). & L. Constr 


Ref. EngfU.0.1 


Fluor 
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ble O&R 
nble O&R 


Humble O&R ( 


Humble O&R Cx 


*Humble O&R ( 
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= Estimated 
Cost 
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$10 million Under Constr 


24,000 bbis 
1,500 bbis 


Cat. Crack 

Cat. Poly 
Revamping 
Crude Reform- 
ing Unite 
Fluid C 


Under Constr 


Under Constr 


Reforming U nit Under Constr 


Crude Dist Under Constr 
Unit, Cat. Crk 
Crude Distilla 
tion Unit 
Thermal Crack 
ng, Reforming 
Visbreaker Unit 
Misel. Refinery 
Additions 
Delayed Coking 


Under Constr 


3,200 bbis Under Constr 


Under Constr 
onstr 


I 
He 


onstr 
‘ontracted 


ler Constr 
vorized 


nder Constr. 
ier Constr 
ler Constr 


Contracted 
Designing 


er Constr 


nstr 


)pelousas, La orptio#r 10 oder Constr 


ander Constr 
fer Constr 


Baytown, Texas 
Baytown, Texas KR teplacing Ur 


Baytown, Texas Projected 


Probable 
Completion 


Contractor 





Nov., 1949 


ist Qtr. 1949 


July, 1949 UOP 
Fall, 1949 Perco 
Mid 1950 
Aug., 1949 


Dee., 1949 


Sept., 1949 
Mar., 1950 
Mid., 1950 Soeony-Vacuum 
Mid., 1950 Socony -Vacuum 
1949 


1951 Texaco 


Late 1949 U.O.P. 
Mid 1950 Kellogg 
Mid 1951 Texaco 


Mid 1950 
Mid 1950 


Jan., 1950 


rd Qtr 
Dec., 1949 Hydro-Res., Inc 


exac 
Texaco Max B 


| Miller 


1949 
Early, 1950 
Late 1949 


Completed 


1949 
1949 


Early 1951 
1o49 


July, 1949 
ird Qtr., 1949 Houdry 


Oct., 1949 


Oct., 1949 
Sept.-Oct., 1949 


July, 1949 


Koch Eng 


Fluor 
Lummus 


McKee 
Kellogg 


Lummus 


Houdry, Cat 
Constr., Process 
Eng., Staff 
Fluor 
Kellogg, Foster 
Wheeler, U.0.P 
Foster-Wheeler, 
Kellogg 


Koppers 


Dresser 
Koeb 
Koeh 


Olse 
R. L. Purvin é 
Richard H 
Hudson 

Staff 

McKee, Hydro- 


Res., Ine 


Max B er 


Day & Zimmer 
man 
Pet. Eng 


Gaso. Plant 


Ref. Maint 


U.O.P 


Girdler Cory 
Fluor 
Fluor 


Staff 
Stone & Webster 
Staff 


Braun 
Houdry 


Stearns- Roger 


Stearns-Roger 
Hudson 


Foster-W heeler 
Sta: 


Petroleum Re finer 


Braun 


Cat. Constr 


Staff 


Koch Eng 


Bechtel 


Bechtel 


Bechtel 


Rechte’ 


Fluor 
Lummus 


McKee 
Kellogg 


Lummus 


Day & Zimmer- 
man 


Stone & Webster 
Carruth Con- 
structing Co 
Braun, W. H 
Bowder 

Cat. Constr 

c 


Stearns-Roger 
Stearns-Roger 


Hud 


Foster-Wheeler 





REFINERY AND OTHER PLANT CONSTRUCTION | (Continued) 
; Daily | Estimated | | Probable ¥ 
| Capacity Cost States | Completion | Licensor Engineering Contracter 
Humble O&R Co Jourdanton Gasoline Plant | 26,000 mef Under Constr. | Early 1950 } | Hudson 


Field, Texas 
*Humble O&R Co Pickton Field, Absorption 18,000 million Under Constr. 


COMPANY Plant Site | Project 





Texas 
Humble O&R Co Tomball Field, Additional Com-| 10,000 mef Under Constr Sept., 1949 Fluor Fluor 
exas pression Facili- 
ties 
Hutex O. & R. Ce Hardin, Texas Fractionators 1,000 bbis. $50,000 Under Constr July, 1949 Staff Staff 
for Solvents 
Jefferson Chem. Cx Austin, Texas Central Research Under Constr. Sept., 1949 Staff Staff 
Ine Facilities 
Jefferson Chem. C Port Neches, Increase Capac- Engineer 1950 Staff 
nc 
Lone Star Gas 


ty 
Hypersorption 60 mef Design & Eng 1949 Union Oil C« Foster-Wheeler  Foster-Wheeler 
| Plant 


Magnolia Pet. C Kilgore, Texas Increase Propane! Unchanged Under Constr Aug., 1949 Staff, Delta Deita 
Recovery 
70,000 mef 
Magnolia Pet. Ce Seeligson Field, | Gasoline and Casinghead nder Constr Sept., 1949 Hudsor Hudsor 
Texas Cyeling 150,000 mef 
Cycled 
*Magnolia Pet Chitwood, Okla.,| Gas Compres- 25,000 mef nder Constr Oct. 1, 1949 Staff, Delta Constr. Serv 
Grady County sion Plant Co 
*Mayfair Minerals, McAllen, Tex Cycling Plant 50,000 mefd nder Constr Mar., 1950 Gaso. Plant Gaso. Plant 
Midland Gasoline Ce Conroe Field, Enlarge Gasoline) 100,000 gals. nder Constr Dec., 1949 Gaso. Plant Gaso. Plant 
exas Plant 
Pan American Refining} Texas City, Tex.| Revamping ngineering Late 1949 Tellepsen Tellepsen 
Cory Crude Unit 
Panhandle Producing chits Cat. Cracker 1,500 bbls $1 million Under Constr March, 1950 U.O.P U.OP., J. &I J. & L. Constr 
& Refining Ce Texas Constr 
Phillipe Chemical Ce Etter, Texas Anhydrous +70,000 tons $5.3 million nder Constr July, 1949 Chem. Constr Chem. Constr Brown & Root 
Plymouth Oil Ce Rankin, Texas ’ om pres 70,000 mef $5!_ million nder Constr. 1949-50 Hudson 
The Pure Oil Ce Nederland, " Wax Fractiona- | 200 bbis nder Constr Sept., 1949 Texacc Lummus Lummus 
tion 
Shamrock Oi] & Gas unrey Increase Topping) 10,000 bbls $300,006 nder Constr 3rd Qtr., 1949 U.O.P Staff Staff 
& Cracking 
Facilities 
Shell Chem. Cx Houston, Texas | Extend Acetone Completed Braun Braun 
Facilities 
Bhell Oil Ce Houston, Texas | Lube Plant nder Constr 1949 
Utilities 
Shell Oil ¢ Houston, Texas | Wax Finishing nder Constr 
Unit 
Shell Oil C Provident City, Gas Stripping 10,000 mef nder Constr Ist Qtr., 1950 
Texas Plant 
Shell Oil C« Notrees, Texas | Extension TXL | 30,000 mef nder Constr Early 1950 Brown & Root Brown & Root 


Fluor 


Fluor 
Fluor 


Fluor Fluor 


Shell Oi Cx Denver City Gas Compres- 30,000 mef sider Constr. Late 1949 Fluor 
Texas sion, Absory 
Addition 
Skellytown, Expand Gaso- Inder Constr Fall, 1949 
Texas hine Plant 
Stratton Field, Gas Compres- Inder Constr 
rp Texas sion addition 
ind O&G ( Fullerton Field, | Gasoline Plant 55,000 mef Inder Constr Jan., 1950 


J. E. Carlson 


J. & L. Constr J. & L. Constr 


exas 
Stanolind O&G Brownsville, Tex.| Chemica! Plant Under Constr. Jan. 1, 1950 Badger Badger 
Stanolind O&G Levelland Field, | Gasoline Plant Under Constr. 1950 Brown & Root Brown & Root 
Texas | 
Stanolind O&G N. Cowden, Tex.| Gasoline Plant 75,000 mef Engineering 1950 Stearns-Roger Stearns-Roger 
Sun Oil Ce Starr Co., Tex Gasoline Plant 35,000 mef $4 milhon Under Constr. Sept., 1949 Pet. Eng Pet. Eng. 
Tex. Natl. Gas Cory Rankin, Texas Gasoline Plant 55,000 mef Under Constr. Late 1949 Tex. Natl. Gas Tex. Natl. Gas 
& Slick-Urschel Corp Corp 
On Co . 
The Texas C« Port Arthur, Lube & Wax +37,500 Crude Under Constr. Mid., 1949 Foster-Wheeler | Foster-Wheeler 
exas Additions #2.500 bbie. Oil 
The Texas Cc Tijerina-Canales | Gas Compres- 6,000 mef Under Constr Oct., 1949 
Field, Te sion . 
The Texas Cc Chalk-Hill Field,) Gas Compres- 2,000 mef Under Constr. August, 1949 
Texas sion, Absorp. | 
The Texas Cc Withers Field, Expand Com- | 
exas oreRsiOD 
United Gas Pipe Line | Karnes City, Natural Gas & | 10,000 mef. $1 million Under Constr. Jan., 1950 Delta 
Co. Texas Condensate | | 
Processing Plant| | 
West Texas Gas C« Fritch, Texas Enlarge Com- | 3,150 B. bp Under Constr Aug., 1949 Staff 
pressor Station 


9,000 mef Under Constr July, 1949 Tellepsen Tellepsen 





Delta 


ROCKY MOUNTAIN | : 
American Gilsonite Co.| Bonanza, Utab Gilsonite to 300 tons $300,000 Under Constr. | July, 1949 Staff Staff 
Co Crude Oil Pilot | 


lant 
The Carter Oil Co Billings, Mont. | Crude Cat. Crk. | 30,000 bbis $15 million Under Constr 3rd Qtr., 1949 U.O.P., 8.0.D., | Fluor 


Fluor 
Continental Oi! Ce Billings, Mont Complete Ref. 7,500 bbis $9.5 million Under Constr Oct., 1949 U.OP. U.O.P., J. & I J. & L. Constr 
Cat. Crack Constr. 
*Coronado Gasoline Artesia, N.M Enlarge Plant 10 million gals $400,000 Under Constr. | July, 1949 Pet. Eng.. Ine Pet. Eng Staff 
Corp | 
Empire State Ou) Co Thermopolis, Crude, Vacuum | 5,000 bbis. $325,000 Under Constr. July, 1949 Ref. Eng Ref. Eng 
Wyoming Units 
Northern Natural Palmyra, Neb. Compressor 1,600 hp Under Constr. 1949 Fluor 
Gas Co Ade | 
The Pure Oil Co Worland, Wyo. | Gasoline Plant Projected 
Salt Lake Refining Co.) Salt Lake City, | Cat. Cracking 25,000 bble $10 million Design Jan., 1951 
Utah Unite | 
Skelly Oil Co Lea County, Expanding Gaso-| 60,000 gals Under Constr. Mid., 1949 J. E. Carlson 
line Plant | 
Texas Gulf Sulphur Worland, Wyc Sulfur Recovery.) 30,000 mef Under Constr. Girdler, Cc. F Girdler 
Ce Gas Treating Braun, Foster- 
Plants reeler 
WEST COAST 
*Caminol Company Santa Fe Dismantling 
Springs, C Refinery for 
Shipment to 
Antwerp, 
Belgium 
General Pet. Cor; Torrance, ( H28 Absorption . Engineering Jan., 1950 Badger Badger 
| Plant 
General Pet. Cory Torrance, C Noded Spheroid | 2 million gal $400,000 Under Constr July, 1949 Staff Cine rides 
ron Co 


Barnes 
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Plant Exter 


Dismanthng 
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8,400 gal 


2,000 tons 
50 tons 


60,000 Ihe 


1,800 he 


1,500 mef 


2,4 


Under Constr 
Under Constr 


Designing 
Engineering 


Under Constr. 
Designing 


Designing 


Designing 


fer Constr 


Aug., 1949 
Late Fall, 1949 


Jan., 1950 
ird Qtr., 1950 


Summer, 1949 
1949 
1949 


1949 


Middle 1949 


Completed 


Late 1949 


Mid 1949 


Staff 
Staff 


Badger 
Badger 


Staff 
Fluor 


Fluor 


Mathews Cor 
veyor Co., J 
M. Mont- 
gomery & ( 
Max Miller 


Parsons 


Pan Americar 
Hydroearbon 
Res., Ine 


Py troleum Re finer 


Braun 


Braun 
Braun 


Rechtel 


Chicago Bridge 
& Iron Works 
Utah Constr 


bE. 8. MeKit 
trick, Parker 
Steffe 


Czech, F 
Metal W 
Mech. ¢ 











NEW 
HELPFUL 


PROPANE 








This new Airco Regulator catalog gives authentic, 
understandable information on the function and oper- 
ating characteristics of regulators for the following 
types of service — 
— for welding, cutting, heating, hardening and inert 
shielded arc welding. 
— on cylinders, manifolds and pipe lines. 
— for all types of compressed gases — oxygen, acety- 
lene, nitrogen, hydrogen, helium, argon and other 


industrial gases. 
— for use in the laboratory. 


— dual stage regulation . . . single stage regulation 
— and a quick “reason why” one or the other type 
would give you desired uniform pressures, at less 

cost, for a particular job. 
Everyone concerned with regulating gases under pres- 
sure will find use for this helpful catalog. It will save 
him time, effort and needless waste of money. It con- 
tains data regarding the proper regulator for any given 

a ee ys Send for this valuable, 


type of job. informative guide today! 
Fill in the coupon below. 


Magnolia Airco 
Gas Products Co. 
Houston 1, Texas 


Please send me a copy of your 
NEW helpful guide to gas regu- 
lating problems — Catalog No. 5. 





Maacnoua Airco Gas Propucts Co. 
——) SS 


Houston * Beaumont * Corpus Christi * Wichita Falls 


El Paso °* Fort Worth * San Antonio * Dallas 
Firm_. 





TS 


Southwestern Headquarters for Oxygen, Acetylene and other Gases... Carbide... Gas Welding 
and Cutting Machines, Apparatus and Supplies... Arc Welders, Electrodes and Accessories a 


lugust, 1949—-A Gulf Publishing Company Publication 





——— Sl 








REFINERY AND OTHER PLANT CONSTRUCTION (Continued) 


Daily E Probable 
COMPANY Plant Site Project Capacity Statas Completion Licensor Engineering Contractor 





*Shell Oil of Venesuela! Cardon, omprebensive 50,000 bbis Under Constr. | Mid 1951 
netuela ning | 
Venesuela Gulf uert« r Refinery ot Under Constr July, 195 Lummus Lummus 
Refining C 
Venesuelan Pet. ( , ut, | Refinery 35,000 Under Constr Frederick Snare | Ffrderick Snare 
Sinelair \ Cory Cor 
Yacimientos Petr Buenos Aires New Refinery bt Engineering Late, 195¢ Kellogg Kellogg 
liferos Fiscales Argentina 
Yacumentos Petro- La Pista, Argen-, Crude Topping, | 50,000 bbis 100 Under Constr Mid 1949 Houdry Process | Cat. Constr 
liferce Fiscales tina iaso Treat ‘at. Cor 
Yacimientos Petro- Sucre. I Crude Plant 3,000 bbls 2nd Qtr., 194° er- ecler Foster- Wheeler 
ejeros Fiscales 
Bolivianoe 
YPF RB . habar pping & Re- 5,000 bbls Ist Qtr., 1950 Foster-Wheeler Foster-W heeler 
vis f Units 


Europe and Africa 
Agwi Pet r : 120,000 bbls. 140 r ‘ j 1952 
. r : Refinery Expan-| 110,000 bbis 5 hor ‘ Late 1952 Foster-Wheeler  Foster-Wheeler 


Wax Fractions 60,000 bbis nilhor nning 1952 ‘ Lumr Lummus 


| Vas T Hydroecarber 
onsolidated In- nie J lr Research 
vestime 
Anenda Generale } aly dd te 24,000 bbis 
Itahana Petrol 
7,500 bbis 
50,000 bbls 
50,000 Ibs. r ! 7 mor rves Simon-Carves 
Ltd 


15,000-20,000 


20,000 bbis 


Foster- Wheeler 


Foster-W heeler 


wter-Wheeler 


Dr. Calogere 
Inglog 
lo-Amencan Ese 
Anx 
American baso- 
ie 


lhance Petrof 


Manchestor ( 
Refinery, Lt > 
Monsanto Cher I id P esiet rly 1950 Staff 
{ ety 
National Ohi I Crud j bbis Badger 
fnernes, Lt 


National (i) Re jar Furfural Re Texae Badger 
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If you buy anything at all 


Jor refineries, natural gasolne 


or petrochemical plants 


THIS BOOK 
WILL MAKE 
YOUR BUYING JOB EASIER 


Qorrara ~zymz—-Nimw=z 


Published by 
PETROLEUM REFINER 


No matter what your needs may be . . . no matter where your operations 
may be located, you'll save time day or night when you look it up first 
in The Refinery Catalog. The current 26th Edition contains the com- 
plete or condensed ‘catalogs of 330 companies, the kind of factual infor- 
mation you need to compare and select, specify and buy equipment, 


materials and services. 


REFINERY MEN WRITE WHY THEY USE THE REFINERY CATALOG 


“In England The Refinery Catalog is becoming more 
and more valuable as many oil companies are adopting 
American items of Ne it and standards.” 
—-A. McNAB HAW KER Simmons and 
pe Ltd., Engineers-Contractors 
London, England 


‘Placed order with Sterling Packing & Gasket Com- 
pany in last few days—would not have known of their 
naterials except through medium of Refinery Catalog.” 

F. N. WILLIAMS 
Assistant Refinery Superintendent 
Canton, Ohio 


“I think The Refinery Catalog fulfills a very important 
need of the industry and wish to thank you 
O. E. McCLATCHEY 


Refinery Catalog three or four times a 


“I use The 


G. H. PUGH, Plant Superintendent 
Standard Oil Company (Ohio) 


“We find The Refinery Catalog contains most of the 
information which we use or require for plant operations.” 


V. E. SICKS, Superintendent 


Purchasing Agent 
Barnsdall Oil Company, Oklahoma 


“The Refinery Catalog is very useful in both our 
Engineering and Purchasing eoameents here. 


R. E. McCURDY, Managing Director 





E. B. Badger & Sons Co., Ltd 


London, England 


Butadiene Plant, Cities Service 
Refining Corp., Louisiana 


Join with these and thousands of other buyers who prefer to use The Refinery 
Catalog to any other means of cataloging. Next time you discuss or order 
equipment and materials refer to The Refinery Catalog. It’s cross- 
indexed by companies and kinds of products for your convenience. 


” REFINERY CATALOG 


FOR PETROLEUM REFINING, NATURAL GASOLINE AND PETROCHEMICAL PLANT BUYERS 
P.O. Box 2608 °¢ Houston °¢ U.S.A. 


NEW YORK @ CLEVELAND @ CHICAGO @© TULSA @® LOS ANGELES @© LONDON 
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A new Plant Facilities Bulletin is 
available to Petroleum and Chemical 


companies and Engineering organiza- 


tions. - 2 ; = hss ‘ wi i 
” —— a ’ 4 Le 
me ee 


~ 


From the closely integrated manufacturing facilities of the Flint Steel plant, are offered: 
PLATE FABRICATING ........ . . . . STRUCTURAL FABRICATING 
REINFORCING FABRICATING .. . es . . »« WAREHOUSE PRODUCTS 


FLINT STEEL CORPORATION 
TULSA, OKLAHOMA 
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Estimated 


COMPANY Plant Site 


Project 
Shell Chew etro-chem 
Shell Refir 


Cory 
ng & Mar Sts 50,000 bbis. 


keting Co., Ltd 
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: aaieal 


Comprehensive 65,000 bbis 


Refinery 


finery 5 


gland 
re-Har R 
Crermany 

France PG I 


keting Co., 
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été Ge Je che L' Avera 
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a Reforming 
Refinery 


Near East 
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Brown Engineer 


Badger and Barnes 


t W. M. Barnes & C 
ng Cc & Root 


Brown & Root ¢ 


Service. Construct 


netruct t 
m Service ( 

Fluor Cory 
sdry—Houdry Corp 
Industrial Engineers, Inc 

Koppers— Koppers Ce Ine 
McKee Cx Max Miller 
( Pritehard—J. F. Pritehard C« 
Ref. Maint.— Refinery Maintenance 
Stearns-Roger—Stearns-Roger Manufacturing C 
Texaco Development ¢ U.O.P Products ( 

ny-Va 1 Ine 


( Clarke—Clarke Construction Ce ( r 
Ehrhart & Arthur, Inc Fish Eng Engineering Corp Fluor 
( seneral American—General American Transportation Uc H 
td Hydro Res.— Hydrocarbon Research, Ir Ind. Eng 
M. W. Kelk ( Koch Koch Engineer 0 
Mason Br nstruction Cc McKee— Arthur G 
Petro— Petroleum Rectify 
Refinery Engineering C« Ine 
gineer Co 
Universal 0) 
rp. and 
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r Constr Mid 
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r Constr 


Late 1949 


Mid 1950 Kellogg 


Mid 1951 Lummus, Kel 
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Mid 1949 


Mid 
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| Bellows Cc 
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Delta Engineering C« 
Foster-Wheeler Corp 


Dresser 
Gaso. 
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Process Engineers, Inc 
Rust Engineering ( 
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Process Eng 
Rust Eng 
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hfeld 
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Dresser Engineering Corp 
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Staff and Fluor 
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Chemical Construction 
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Plant Construction 


P i Wrightson Processes. 
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Pet 
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Eng 
Process ( 
Standard Oil Dev 
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nstructior 
pment Co 


Tellepsen Con- 
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LEVEL CONTROLLER MECHANISMS 
Pr rtionol- 
12610 Roost Contealier 
The 12000 Series Level Controllers (variable displacement) are available 
in a wide range of models designed to meet the requirements of specific ap- 
plications. Incorporated in the four models illustrated are the basic mecha- 


nisms of the series. 


The 12610 Proportional plus Reset Controller is used when maximum 
vessel surge Capacity is wanted at all times in the presence of sustained load 
changes. It combines proportional-position action with proportional-speed 


floating action. 


The 12620 Pneumatic Transmitter transmits level in terms of output 
pressure to any type remote receiver, or to a pneumatic switch for the opera- 
Pneumatic 
12620 s,onsmitter tion of signal lights or other electrical devices. It has proportional-position 
action with 100% proportional band. 


The 12630 Two-Position Differential-Gap Controller meets process 
requirements where proportional action is undesirable or to reduce wear on 

valve or pump resulting from continuous or frequent operation. It com- 
bines two-position action with differential-gap. 


The 12000-15 Three-Position Pneumatic Signal Switch Controller pro- 
vides remote indication or control of level by actuating signal lights or other 
electrical devices when either of two predetermined limits is reached. It has 


three-position indication or on-off control. 


Two-Position Differentic 
12630 Gap Controller 


CONTROLLER MOUNTINGS 


Mountings for the 12000 Series controller are equally 
flexible; easily adapted to unusual or special vessel re- 
quirements with a wide selection of type, material, 
chamber rating and level ranges. 


oe AAA 
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Offices or Distributors in the Following Cities: New York + Syracuse + Chicago + St. Louis 
tladelphia + Houston + Denver + Pittsburgh + Cleveland + Cincinnati + Tulsa + Atlanta 
Los Angeles + San Francisco + Salt Lake City + El Paso + Boise + Albuquerque 
Mason-Neilan Regulator Co., Lid., Montreal and Toronto 


Petroleum Refi 





REFINER 


AUGUST, 1949 


Process area of the Feazel and Kinsey plant near Carthage, Texas, which processes 210 million cubic feet daily of natural gas to produce 7000 barrels 


R ECENTLY completed additions to 


the Feazel and Kinsey plant in the 
Carthage field, Panola County, Texas, 
include an unusual combination of oil 
absorption, refrigeration and dehydra- 
tion in the enlargement program. 
The new plant incorporates the use 
of low molecular weight oil with re- 
frigeration and dehydration before 
high-pressure absorption. The oil cir- 
culation is thereby reduced considera- 
bly under that required by high-pres- 
sure plants using high molecular 
weight oil. This results in the reduc- 
tion in size of oil coolers, exchangers, 
vent tanks, stills and pumps. Also, the 
stripping of the oil is accomplished at 
a lower temperature than that re- 
quired for conventional plants. A bot- 
tom temperature of 405° is carried on 
the main still. whereas it is necessary 
to carry 490° when using high molec- 


CONSTRUCTION has just been 
completed on additions to the 
Feazel and Kinsey plant in East 
Texas, a plant now designed to 
process 210 million cubic feet 
daily, recovering 60 percent of 
the propane and substantially 
all the heavier hydrocarbons, for 
a total of 7000 barrels per day 
production. Gas handling equip- 
ment was designed to process an 
additional volume of gas at a 
reduced propane recovery per- 
centage. 

The unusual design of this 
new plant, employing refrigera- 
tion and low molecular weight 
oil, which permits low oil circu- 
lation rate, has reduced the in- 
vestment 50 percent under that 
required for a conventional plant 
having the same capacity and 
recovery. 
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of products 


Feazel and Kinsey Plant 
Employs Unusual Design 


ROY A. SCHUSTER and ROBERT M. STEWART 


i 


ular weight oil. The lowering of the 
temperature reduces the size of oil ex- 
changer equipment and heaters. 

By using refrigerated oil, the selec- 
tivity of absorbing propane at high 
pressures is increased, and the pick-up 
of methane and ethane is materially 
reduced, This simplifies the separation 
of ethane from propane and reduces 
the size of the reabsorbers, condensers 
and recompressors, 

The high-pressure wet gas is gath- 
ered from the properties of the owners 
and others in the Carthage field. The 
flowing pressure on the wells is ap- 
proximately 2200 pounds. This pres- 
sure is reduced at the well through ad- 
justable chokes to approximately 1400 
pounds, at which pressure it enters the 
plant. After passing through the cool- 
ing tower, the pressure is further re- 
duced to 1050 pounds, which is the 
normal operating pressure of the plant. 

The flow of gas through the high- 
pressure absorption equipment in the 
original plant was conventional. After 
a reduction in pressure the gas flowed 
through an inlet separator where the 
distillate dropped out; the gas then 
passed through the high-pressure ab- 
sorbers where the gasoline was re- 
moved, and through a residue scrubber 
and the dehydration plant. The solid 
packed type towers are used in the 
dehydration plant for the removal of 
water. Due to the low temperature re- 
quired for the new plant, hydrates 
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would form if the water were not re 
moved prior to absorption. Conse 
quently, the gas flow was modified in 
the new plant. The gas flows 
through the inlet separators direct toe 
the dehydration plant, and then 
through the high-pressure absorbers 
and residue scrubbers to the sales gas 
line. No stripping steam is used in the 
low-pressure still, which results in dry 
oil being used over the absorbers; 
therefore, the dehydrated gas does not 
pick up any water as it passes through 
the absorbers. 

Figure 1 shows the distillate frae 
tionation flow diagram. The distillate 
collected in the inlet separator passes 
to a 550-pound distillate flash tank, 
then to a 250-pound flash tank. Water 
is pumped into the distillate imme- 
diately before it enters the 250-pound 
tank, in order more effectively to re- 
move the salt. The salt water is re- 
moved through a bootleg and the 
distillated is pressured through an ex- 
changer and preheater into the distil- 
late fractionator. This tower operates 
at 160 pounds, Gasoline and lighter 
are taken overhead and run through 
an aftercooler to the deethanizer feed 


now 


surge tank, The bottom product from 
the distillate fractionator, which con- 
sists of naphtha and heavier, passes 
to the naphtha fractionator. 

This naphtha tower operates at about 
10-pounds pressure. The overhead 
product from this tower is naphtha, 
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Figure |. Distillate Fractionation Flow Diagram 
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Figure shows 
through the absorbers 
equipment Due to the 
and higher efficiency of the new plant. 
it necessary to install additional 
vent tanks and stills. All of the origi- 
equipment much 


process 


was 


nal was used as 


as 
was iIn- 
As the 


absorbers it is 


and new 


possible 
stalled to operate in parallel 


equipment 


oil leaves the five main 
split into two streams of equal vol- 
One h the 
orig rinal or No l. 550 pound 
flash tank. through the No 
1, 200-pound vent tank and 
through of the 
exchangers new 175- 


hot tank The 


stream oil leaving 


ume stream passes throug 


one section 
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pound 
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new 
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which 
same pressure 
vent tanks, and 
other half of the 
The 
mixed 
tank 
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v wee 
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rich oil vent 


pass throug water-cooled 


Absorption and dehydration area 

Two new absorbers were added to the 

row of columns at the left to increase 

the gas handling capacity of the plant 

from 125,000,000 to 210,000,000 cu 
bic feet per day 
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Interior of refrigeration and distilla- 

tion pump building, showing heating 

medium circulating pumps foreground 

and the centrifugal propane compres- 

sor for the entire refrigeration load 
in the background 


condenser into an accumu- 
lator tank, The liquids from 
this tank pass to the top trays 
of one of the high-pressure 
stills where it acts as partial 
reflux, and the vapor goes to 
the 150-pound reabsorber. The 
oil from this hot vent tank 
is divided into two equal 
streams; one stream passing 
through a_ pre-heater into 
the original, or No, 1 high- 
pressure still, and the other 
through a 
new pre-heater into the No. 2 
high-pressure still. Both of 
these stills operate at the same 
pressure, 160 pounds. The 
both of these stills 
accumulator, then through an 
to the deethanizer feed surge 
is mixed with the dis- 


stream passing 


overhead 
from goes to an 
after- 
cooler 
tank 
tillate fractionator 
from the bottom of both high-pressure 
stills is again mixed and 
one low-pressure still, The overhead 
product from this low-pressure still, 
consisting of partially debutanized 
natural gasoline, is mixed with other 
liquids and pumped into the No, 1 
debutanizer. The oil from the bottom 
of the low pressure still is pumped 


where it 
overhead, The oil 


goes to 


with a hot lean oil pump through the 
exchangers, through cooling sections 
located in the original cooling tower, 
through an oil chiller where the tem- 
perature is reduced to 60°. A portion 
of this oil is pumped over the 200- 
pound and 150-pound reabsorbers and 
the remainder is then picked up by a 
high duty oil pump where it is passed 
over the high pressure absorbers, com- 
pleting the cycle. A small part of this 
oil is passed over the 550-pound re- 
absorber. 

Figure 3 shows the process flow of 


Figure 2. Process Flow Absorption and Distillation. 


the fractionation equipment. As the 
original equipment did not have ade- 
quate capacity to handle the increased 
volumes of gasoline and lighter, a 
complete fractionation installation was 
made in duplicate to operate in’ paral- 
lel with the original. In the original 
installation the liquids were first 
passed to the No. 1 deethanizer where 
ethane was taken overhead. The prod- 
uct from the bottom of this tower then 
passed to the No. 1 debutanizer. The 
bottom product from this vessel was 
specification motor fuel with the de- 
sired vapor pressure and end point. 
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The overhead from the debutanizer 
was then pumped to the depropanizer 
taken overhead 
and butane the bottom, both 
products going direct to storage. No 
changes were made in this part of the 


where propane was 


irom 


equipment, and it is being operated as 
originally installed. 

As previously outlined, the overhead 
products from the distillate fractiona- 
tor and both high-pressure stills are 
the deethanizer surge feed 
tank. This liquid is processed in two 
separate streams, One stream 
the No l deethanizer and 1s proc essed 


mixed in 


goes to 


Figure 3. Process Flow Light Ends Fractionation. 


as set forth in the preceding para- 
graph, The other stream goes to the 
new fractionating equipment. This is 
a cascade type in which gasoline pro- 
duction passes through the columns in 
series. The liquid first goes to the No. 
2 deethanizer where ethane is taken 
overhead, The bottom product is pres- 
sured into the No. 2 depropanizer 
where propane is taken overhead, The 
bottom product is pressured into the 
No. 2 debutanizer where the mixed 
butanes are taken overhead. The bot- 
toms of this debutanizer are mixed 
with the bottoms of the No. 1 debu- 


Figure 4. Propane Refrigerant Flow. 


tanizer, and with the naphtha from the 
naphtha fractionator and blended into 
specification motor fuel. 

The mixed butanes from both the 
debutanizers are mixed in a butane 
surge tank and pumped to a butane 
splitter. This tower contans 65 trays 
and is approximately 145 feet tall. 
Very efficient separation is made in 
this vessel which produces iso-butane 
overhead and normal butane from the 
bottom. 

The pressure controls on the No. 2 
depropanizer, debutanizer and butane 
splitter are somewhat new in gasoline 
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plant design, The conventional back- 
pressure regulator on the overhead 
vapor line is not used, Instead the 
pressure of the tower actuates a regu- 
lator on the warm water leaving the 
shell and tube type condenser on the 
overhead vapor line, As the pressure 
of the liquid is a function of the tem- 
perature, controlling the temperature 
of the accumulator liquid controls the 
pressure on the system, The tower and 
the accumulator operate at the same 
pressure, the only difference being due 
to friction loss through the piping and 
condenser. Likewise, the top tempera- 
ture of the tower is less than 10 de- 
grees of the accumulator temperature. 
This operation has proved satisfactory 
and permits close control. 

As previously shown, the overhead 
from the distillate fractionator is 
mixed with the overhead from both 
high-pressure stills, and passes through 
an aftercooler to the deethanizer feed 
surge tank. The vapors from this tank 
are mixed with the vapors from the 
hot rich oil vent tank accumulator and 
distillate fractionator accumulator and 
through the 156-pound reab- 
sorber, 


pass 


Another Cooling Tower 


The increased load on the plant 
necessitated the installation of another 
The original 
a coil shed. and all 
through 


cooling tower cooling 
contained 


act omplished 


tower 
cooling 
open sections placed in the bottom of 
the tower. However, in the new plant 
all cooling is done in shell and tube 
The 
tower does not contain a coil shed, the 
water being pumped from the basin of 
the tower through the various shell 
and tube type condensers and back 
over the top of the tower. 

The condensers, accumulator tanks 
and pumps for all of the new frac- 
tionation equipment are located on a 
three-deck structure. The overhead va- 
por line from the tower passes to the 
condenser on the top deck, the liquid 
drops down into the accumulator tank 
located on the second deck and then 
to the pumps handling the reflux and 
feed. which are located at ground 
level. Locating the equipment in this 
manner provides sufficient NPSH for 
pumps, and due to the much shorter 
lines, permits closer control of the col- 
umn operation. 

Direct-fired heaters were used in the 
original plant to heat the absorption 
oil. For use in the new plant, these 
heaters were converted to the heating 
medium cycle. Gasoil is pumped 
through these heaters where the tem- 
perature is raised to approximately 
500°, then through the various pre- 
heaters and reheaters into a surge 


was 


type condensers new cooling 


a oe 
oui a 
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In the left foreground are the oil to oil exchangers. The columns shown in the picture (left to right) 

are as follows: Low pressure reabsorber, low pressure still, two high pressure stills, debutonizer, 

depropanizer, deethanizer, deisobutanizer (height 140 feet), high pressure reabsorber, and the 
intermediate pressure reabsorber. 


tank, The circulating pumps take suc- 
tion from this surge tank, which com- 
pletes this cycle. This heating medium 
oil is used in the preheaters and re- 
heaters of both high-pressure stills and 
the low-pressure still, 

Chilling of the various streams is 
accomplished by using propane as the 
refrigerant, Figure 4 shows the proc- 
ess flow. Refrigeration is used on the 
oil to the main absorbers and reabsorb- 
ers, for the inner-coolers on the 150- 
pound reabsorber and for the over- 
head on both deethanizers. A centrifu- 
gal compressor is used with a turbine 
drive, which gives considerable flexi- 
bility in speed variations. The unit 
being used is rated at 1400 h.p. and 
operates at a speed of 7600. The pro- 
pane system is conventional. All chill- 
ers are of the kettle type with U bun- 
dies. The propane vapors leaving each 
chiller are controlled by individual 
regulators, which permits control of 
the temperature separately on each 
unit. The vapors are returned directly 
to the compressor and discharged to 
water-cooled condensers. The liquid 
propane is accumulated in the surge 
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drum and is flashed in an economizer 
at a lower pressure before passing 
through the various chillers. Vapors 
from this economizer pass to the sec- 
ond wheel of the compressor, resulting 
in a saving of horsepower require- 
ments. 

In the distillate fractionation and 
oil absorption sections of the plant 
there are two 550-pound rich oil vent 
tanks and one 550-pound distillate 
flash tank, The vapors from these three 
vent tanks are combined into one 
stream. The original recompressor 
picks up a sufficient part of these va- 
pors to load the engine, and com- 
presses them to 1050 pounds into the 
inlet of the absorbers, The remainder 
of this gas which this recompressor 
will not handle passes through a 550- 
pound reabsorber, This residue gas is 
compressed with a second-stage cylin- 
der on a new residue gas recompressor 
and is pumped directly into the main 
residue line from the plant. Likewise, 
all of the vapors from the two 200- 
pound cold rich oil vent tanks and the 
250-pound distillate flash tank are 
combined into one stream and pass 
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through a 200-pound reabsorber. The 
reabsorbers 


oil from these two joins 


the main oil stream before entering 
The residue gas from 
and the 


overhead vapors from the two deetha 


the exchangers 
the 200-pound reabsorber 


reflux vccumulators are com 
first stage of the 
and = then 
from the 


second 


nizer 
pressed im the new 


reabsorber recompressor 


mixed with the residue gas 


50-pound re ibsorber the 


this recompressor pumps ill 

into the main residue gas line 
All of the from the 150 
pound real used for fuel 
The make ip is furnished from the 


JO) pound re absorber residue 


residue is 


sorber is 


Two 90.000-pound-per hour boilers 


n talled., 


the ori 


were which operate in cor 


rinal three 30,000 
pound per hour These 
101) pounds with 100° su 


junction with 


boilers boilers 


operate at 


perheat These boilers were installed 


in line with the original boilers, but 


desien the boilers 


with the hoile ! 


due to their new 
vere located out-doors 
fronts and control panels housed in an 
iddition to the 
The 
turbines to 


I hree 


plant one at 


hoile T house 
draft 


I lowers 


existit 


boilers use induced with 
operate the 
steam systems are used in the 
sO) pounds one at 125 
pounds nd one it 15 pounds The 
00-pound steam system is used for 
stills 


turbine-driven 


ivitation in the high pressure 
ind for 
pumps. The 


high-dutyv oil 


ope rating the 
drive the 


and 


turbines which 


pumps, genet itors 


the refrigeration unit operate condens 
ing: and this water is pumped direct 
to the boiler feed water tank. The 
steam from the small turbines exhaust 
into the 125-pound steam system. Part 
of this steam is used in the reboilers 
of all of the fractionating equipment 
utane splitter This con 
from the reboilers passes 
with 


except the 
densed wate 
through an exchanger, is mixed 
other condensate and returned to the 
boiler feed tank, The remainder of the 
125-pound steam is used to operate 
reciprocating pumps and for agitation 
in the low pressure stills These pumps. 
as well as the recompressors, exhaust 
the steam into the 15-pound system 
Part of this 
boiler of the butane splitter and the 
remainder is condensed and run to a 


All of this 


steam passes through a permutit unit 


team is used in the re 


sump dirty condensed 
where the oil is removed and the clari- 
fied water 


feed tank. 


One new 


is pumped to the boiler 


was drilled to 
water re- 


water well 


provide for the increased 
Three wells are now in use 

one being for stand-by 
is soft, it is high 
and contains a small 

All of the water from 
a Birm unit for 
removal of the Raw water 
make-up to the boilers is further 


quirements 
in the plant 
Although the water 
in ilkalinity 
imount of iron 
the wells is treated in 
iron 
treated to remove carbon dioxide and 
oxygen and then passed through an 
Some of the 


evaporator treatment 


This view shows the light ends fractionating area 
with the new equipment and towers located in 
the right foreground 


water is required in the cooling tower, 


the principal one being chlorination 


for algae control. 

Electrical power is generated with 
two 750 kw., 3600 rpm. generator 
units operated by multi-stage condens- 
ing turbines, The power is three phase, 
60 eycle, 480 volts, As the electrical 
load on the plant slightly ex- 
ceeded the original capacity of the 
generators, capacitators were installed, 
which raised the power factor from 
0 to .95. One generator is used as 


new 


a stand-by. 

Steam turbines and electric 
are used to drive the centrifugal 
pumps. In order to balance the three 
steam systems properly, steam turbines 
are used on part of the pumps. The 
pumps are op- 


motors 


remaining centrifugal 
erated with motors 
In order to provide additional stor 
age for propane, four new 1000-barrel 
propane tanks installed, which 
gives a total capacity of 7350 barrels 
facilities for 


were 
of propane, As storage 
the other products are adequate, no 
additional tanks The 
total storage capacity is approximately 
179,000 barrels 


were installed 


Fire System 
Fire hydrants are located strategi- 
cally throughout the plant yard. Water 
for the fire system is furnished by two 
centrifugal pumps capable of handling 
125 pounds dis- 


20 gpm. each at 


charge pressure One pump Is driven 


by a motor and the other pump is 


driven by a gas engine, A reciprocat- 
ing pump Is also connet ted to the tire 


The fire 


75 pounds 


svstem for emergency service 
maintained at 


through a 


system ts 


pressure at all times con- 
nection from the plant yard system. 

The plant is designed to handle 
210.000 1050 


pounds, recovering 60 percent of the 


met of gas per day at 


propane and substantially all of the 
This results in 
7000 barrels. 


heavier hydrocarbons. 
a total production of 
The gas handling equipment is de- 
signed to process an additional volume 
of gas ata reduced percent ot propane 
recovery 
The 
plant, using refrigeration and low mo- 
with resultant de- 


unusual design of the new 


lecular weight oil 
crease in oil circulation rate, has re 
duced the investment 50 percent under 
that required for a conventional plant 
of the same capacity and recovery. 
The 


constructed by 


new plant was designed and 
The Fish Engineering 
Corporation, Houston, inspec- 
tion and approval of engineers of The 


under 
Chicago Corporation 
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American Capital 
Helps to Build 
Refinery in Spain 
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Top photo is view of Cartagena refinery, village and partly-completed tankage prior to erection 
1 Produ 


Lower photo shows gasoline and kerosine product tanks with walls and sand embankments required 


by government regulations 


tas ($29,835,000) whicl 
d ] 1 by Caltex of 


Qn the end I 


1949 at f 5000 barrels a day 
Designs 
refinery 
000 barr 

odern equipment 

thermal re 

id ther facil 

high-grade 


including gasoline, 


Power Plant built in connection with new 
refinery located at Cartagena, Spain 


kerosine fuel | 1upT ,» parattin 
and asphalt 
refinery 1s tl nr major enter 
it I veen American 
ss intere altex 
supplying nearly a 
requirements 
ym the Persian Gulf 
Arabian American Oil 
ymmpany, a subsidiary, like Caltex itsel 
Ihe Texas mpany 
Company of California 
that Aramco quotas 
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First Entry Since 1928 


the first entry ot America 
into Spain since 1928 
dictator, Prino de Rivera, seiz 
oil companies in Spain 
established the Spanish Government | 
troleum monopoly CEPSA. This mo 
nopoly, created for 20 years, officially 
expired this year and its lapse leaves the 
way open for the re-entry of 
companies in Spain. The ( 


yutside oil 
artagena re 
finery is strategically located and should 
play a large role in the projected indus 


trialization program ; Spain 





Application of Centrifugal 
And of Axial Compressors 


T. R. FOSTER 


Manager Turbo-Machinery Sales 


Clark Bros. Co 


> 
AENTRIFUGAL gas and air com- 
pressors are being more widely used in 
American industry. 

Centrifugal blowers have been used 


in the steel and manufactured gas in 
dustry for many years, and most engi- 
neers are familiar with these appli- 
cations. 

Newer is the relatively high 
sure centrifugal compressor field from 


pres 


which we use commercial applications, 


Inc 


Olean, N. Y 


either in operation or in process of 
manufacture as illustrations. 

One of the simplest centrifugal ap- 
plications in the compressor category 
is that for air operating between at- 
mospheric intake pressure and at or 
around 100 psig. discharge pressure. 
While the 100-pound centrifugal air 
compressor has been widely applied 
for many years by European manufac- 
turers in the various mining industries 


SOME PROCESS engineers in refineries and gasoline plants have sug- 
gested that the centrifugal and axial compressors now coming into 
more widespread use bear roughly the same relation to reciprocating 
compressors that the modern centrifugal hot-oil pumps bear to the earlier 
crank-and-flywheel plunger-type hot-oil pumps. These men predict a 
similar pattern of events, too, in which continued development of the 
rotating machines will eventually result in their adoption for the bulk 
of process plant gas compression tasks. This present article, written by 
an expert in the application of turbo equipment and originally presented 
before the American Gas Association, reports the commercial possibilities 
of such machines at their present state of development. So far as the 
article goes, it seems to confirm the speculations of the plant engineers— 
who, after all, are not compressor designers even though they are quite 
expert in the utilization of such machines as are made available to them. 





Figure | 


and a few installations were 
made in the past by American 
manufacturers, it appears that 
recent developments in ton- 
nage oxygen plants, where 
centrifugal compressors have 
been almost exclusively used, 
may have rekindled dormant 
American interest in the 100- 
pound centrifugal air com- 
pressor. 

Figure 1 shows a 7500-cfm., 9600- 
rpm, 1740 h.p. unit supplying 110 
psig. general purpose compressed air 
at a Pacific Coast oil refinery. The unit 
is composed of two compressor cases 
coupled together with a through drive 
permitting the use of a single driver 
and standard type of air intercooler 
between cases. Four impellers in each 
case are employed. The diaphragms 
of these units are also arranged for 
intercooling and the upper and lower 
halves of the cases are provided with 
independent coolant connections to 
prevent any possibility of leakage at 
the horizontal split. There is one other 
identical unit operating on the Pacific 
Coast and a similar uncooled 6000- 
cfm., 1640-h.p. unit installed in an 
Atlantic Coast oil refinery. All three 
units are driven by direct connected 
steam turbines. 

Five-electric motor, through speed 
increasing gears, 100-pound air com- 
pressors have been furnished to the 
European coal mining industry. One 
is driven by a 3500 h.p. wound rotor 
motor, three by 2500-h.p. wound rotor 
motors and one by a 1750-h.p, syn- 
chronous motor, (Figure 2.) 

On tonnage oxygen production, the 
company is furnishing two 24,000-h.p., 
direct connected, steam turbine driven, 
110,000-cfm, 3900-rpm., centrifugal 
air compressors delivering air at 108 
psia. 

Another application of centrifugal 
compressors that is gaining favor for 
a specific application is that of com- 
pressing propane used as a refrigerant 
in the M.E.K. solvent dewaxing process 
lubricating 


in the refining of oils. 


(Figure 3.) 
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Figure 2 


The unit shown is one of three units 
installed in a Gulf Coast oil refinery. 
It is driven by an 1870-h.p., 8500- 
rpm., direct-connected, steam turbine 
and operates between inlet conditions 
of 4200 cfm., —20° F., 26 psia. and a 


discharge pressure of 215 psia. Five 
impellers are employed in series to 
attain this 8.3 compression ratio with 
a conservative peripheral speed of 710 
feet per second. 


Five machines for this specific ap- 
plication are in operation. All are 
direct connected steam turbine driven, 
the smallest horsepower unit being 
1020 and the largest 2700, Steam uti- 
lization varies from simple back pres- 
exhausting to process, 
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straight condensing units, and one ex- 
traction condensing unit with steam 
extraction varying between the limits 
of 10,000 to 75,000 pounds per hour. 
(Figure 4.) 

The highest compression ratio ma- 
chines, in one case, are represented by 
the illustrated six stage SO, com- 
pressor which will operate between 8.8 
psia. and 102 pounds discharge. The 
11.6 high compression ratio and the 
relatively high specific heat ratio of 
SO, necessitated the employment of 
diaphragm cooling to control the tem- 
perature differential across the units. 
Refrigerated kerosine at a temperature 
of 35° F. is used as the coolant. 

Two of the four units being fur- 
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Figure 3 


nished for this duty are 100 percent 
spares. Direct connected steam turbine 
drivers of 960 h.p., 7850 rpm. were 
selected—one a simple back pressure 
unit and one straight condensing for 
each of the two streams. This was ad- 
judged to be more economical, for 
this application, than the purchase of 
four extraction condensin: turbines. 
(Figure 5.) 

Lowest compression ratio units are 
those furnished for pipe line booster 
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service where the existing motors fixed 
the speed of 3570 rpm. and the horse- 
1250 with a resulting com- 
pression ratio of 1.08. The illustration 
stage 29-inch diameter 


power at 


covers a single 
pipe line booster, a number of which 
service up to 800 pounds dis- 
This 

given a shop test on a 
that is suitable for 
LOOO pounds 
ranged for alternate series or parallel 
All pipe line booster units 


are in 


charge pressure unit Is being 


closed cycle 
pressures up to 


The fas coolers are ar 


flow testing 
shipped, up to the present time, have 
heen tested on atmospheric air, partial 
full 

(Figure 6.) 


and 


pressure on air, and operating 
pressure on natural gas 
The journal and thrust bearings 
the high pressure seal were thus sub 
jected before leaving the factory to 
operating conditions somewhat similar 
to those to be encountered in the field 


The 


has no 


one seal and 


that 
restrict its 


unit requires only 


wearing surtaces could 


generate heat or usage o1 


high rotative speed applications The 


sealing is accomplished by means of 
introduced in a 
solid 


spherical 


film 
babbitted 


double 


a pressure oil 


conventionally sleeve 


type seal Two 


ground and lapped joints allow the 


shaft and the 
only is the shaft it- 
self which in turn operates on the oil 
film without Only 2 
gpm. of oil with a 2 h.p. motor is re 
quired for seal oil pumping with ap 
passing through 


follow the 


rotating element 


sleeve to 


surface contact 


proximately gpm 
the seal. 

Similar 
ated at commercial top speed with di 
turbines or electric 


single-stage units. if oper 


rect connected 


motor through speed increasing gear 
drives, will develop compression ratios 
in the range of 1.25 to 1.3 when han- 
dling natural gas on trunk pipe line 
applications. A maximum of two or 
three operating units in series with 
one identical spare is indicated at the 
acceptance. The 
is adapted to 


stage of 
valveless centrifugal 
series rather than parallel operation 
for this duty. The hydraulic efficiency 
of the centrifugal is favored by com- 
pressing the whole stream rather than 
dividing it. (Figure 10.) 

It will be noted that two impellers 
in series will provide 1.65-compression 
ratio when pumping natural 
trunkline applications, approximately 
29 horsepower per million standard 


present 


fas on 





Figure 5 


cubic feet being required 
at the booster couplings. 
At 1.33-pressure ratio, the 
horsepower per million is 
approximately 15 while a 
compression ratio of 2 
would require slightly over 
41 bhp. per million and 
three impellers in series 
are indicated. These com- 
pression ratios are within 
the safe limits of radial 
shrouded type impeller 
peripherial speeds. 

The highest pressure 
multi-stage machines will 
operate on low mol. weight 
mixed petroleum hydrocar- 
bon and hydrogen gas. 
The inlet pressure is 300 
pounds and the discharge 
pressure will be 450 
pounds, At this elevated in- 
take pressure an inlet vol- 

ume of 4960 cfm. will be compressed 
by a four impeller, steel case, com- 
pressor operating at 8700 rpm. and di- 
rect driven by means of a 3800 h.p.. 
185 pounds back pressure steam tur- 
bine. Two such units are employed 
each of 50 percent total plant capacity. 
A multi-stage unit of smaller physical 
size has been designed for up to 800 
pounds discharge but the 
above 450-pound multi-stage machines 
are the highest multi-stage 
units on order. 

Recent developments in the jet air- 
craft field have focused attention of 
engineers on the axial flow type com- 
pressor. Many engineers want to know 
where this machine fits into the sta- 
tionary air and gas compression field 


pressure 


pressure 
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Figure 7. General Axial 
Flow Compressor Per- , 
formance. 


Future developments will undoubtedly 
modify any appraisal that may be 
made at this time. Neglecting the 
weight and space factors which are 
compelling arguments in aircraft or 
mobile power units but of less signifi- 
cance for stationary _ installations, 
where reliability and _ serviceability 
will govern, the most salient character- 
istics of the axial appear to be: 


TABLE 1 


| ROTOR DIAMETER 

Suction | INCHES 
Volume - 
“FM | Axial Radial 
5500 
4150 
4150° 


Radial Axial 
17.5 32” | 11,850 
30.3 42.5" | 6,770 
39.0 42.5"° 5,250 
48.0 | 4,270 
55.0 3,720 
675 3,040 | 





20.000 
60,000 
100,000 
150,000 
200,000 
300,000 


* Double flow radial centrifugal compressors above 60,000 
niet CFM 


(1) High volume or conversely 
relatively high rotative speed for 
commonly encountered inlet volumes. 
The speed versus volume tabulation 
suggests the use of axials, other char- 
acteristic factors permitting, where the 
acquisition of an economical direct 
connected driver will be furthered by 
speeds in the 3600 to 4000-rpm. range, 
the commercial speeds of double flow 
radial centrifugal compressors having 
dropped to an uneconomical level. It 
is apparent that inlet volumes of 150,- 
000 cfm. and above present commer- 
cial possibilities for axial application. 

(2) A steep pressure volume char- 
acteristic in contrast to the relatively 
flat pressure volume characteristic of 
the radial type centrifugal. (Figures 
7 and 8.) As illustrated, the axial is 


August, 1949 


RCE OF FLOW 


better adapted to fixed volume appli- 
cations or where the volume varies 
ever a narrow range and where a rela- 
tively wide range of pressure ratio or 
head is desirable. It may be observed 
that this characteristic is similar to 
that of the reciprocating type of com- 
pressor with one important distinction. 
The reciprocating compressor is 
adapted to the addition of clearance 
pockets thereby adding to its flexi- 
bility while no similar commercial 
characteristic modification has, to our 
knowledge, been developed for the 


axial. 


The radial centrifugal is best 
adapted to handling wide variations in 
volume where the variation in head or 
pressure ratio is not of great magni- 
tude. The variation in stable range of 
operation varies with compression 
ratio with pulsation or surge occurring 
at around 30 percent volume for 1.i 
ratio and at approximately 70 percent 
volume for the 11 to 12-pressure ratio 
units. The stable range of the axial is 
likewise affected by compression ratio. 

(3) A relatively high compression 
efficiency when handling large vol- 
umes and its adaptability to relatively 
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Figure 9 


high discharge temperatures. 


Engineers are familiar with the 
adaptations being made of the axial 
compressor to gas turbine cycles. On 
open cycles with capacities in the 3000 
to 12,000 h.p. range the axial seems to 
be well adapted as regards capacity, 
approximately 12 cfm. per rated out- 
put horsepower being required on a 
relatively simple cycle with regenera- 
tion. (Table 1.) Thus a 5000-h.p. unit 
would require approximately 60,000 
efm. through the axial compressor and 
the rpm. of 6770 mates with the speed 
of a centrifugal booster for high ca- 
pacity pipe line duty. The high 
efficiency of the axial contributes in 
no smal! over-all 
efficiency in proposed pipe line gas 
turbine cycles, The axial does appear 
to have future commercial significance 
(Figure 4.) 


compressor is not as 


gas 


measure to higher 


in this field 
The radial 
flexible as the axial with regard to dis 
charge dia- 
phragms, or stage separation walls, 


temperature because the 
have a tendency to expand with tem 
perature to a larger degree than the 


outer shell thereby limiting the tem- 
perature rise across the machine. This 
limitation varies with design, an ap 
proximate figure being 350° F. result 
ing in a discharge temperature of 
150° F. with 100° F. inlet temperature 
or 500° F. with 150° F 


As stated herein before the ra- 


inlet temper- 
ature 
dial 


times provided with liquid cooling in 


centrifugal compressor is some- 


the diaphragms to permit higher com 


pression ratios, in a single case, while 


staying within safe limits of design. 
(Figure 9.) 


The axial compressor has no such 


solid diaphragms extending across the 
shell. The consequences of growth and 
temperature stresses are not as acute. 

The higher efficiency of the axial 
means that, in an uncooled machine, 
less temperature rise will take place in 
an axial than in an uncooled radial 
centrifugal compressor. This suggests 
some applications of relatively high 
volume axials for compression ratios 
just beyond the reach of an uncooled 
radial centrifugal. Because of its higher 
efficiency, the use of intercoolers can 
sometimes be avoided. 

The above is predicated upon the 
characteristic of the axial being suit- 
able for the compression duty in- 
volved. 

It is apparent that the axial is not 
as well adapted to intercooling between 
stages as the radial centrifugal. 

A stage in an axial is composed of 
one set of rotating blades and one set 
of stationary blades. A rough rule of 
thumb in comparing radial centrifugal 
stages with axial stages, for a given 
compression duty, is two stages in the 
axial to one stage in the radial. Peri- 
vherial speed in the axial is assumed as 
900 feet per second as compared to 
770 feet per second in the radial 
shouded impeller centrifugal. 


Figure 10 
Variation of Horsepower with Compression Ratio, Centrifugal Gas Compression. Natural Gas: 


$.G. = 0.6; Cr/Cy = 1.27 
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Initial Operation of 


Continental's Catalytic Cracker 


J. E. FENEX, A. W. HOGE and LEE FRIEDMAN 


a Oil Company’s 
fourth TCC unit, one of the latest of 
the small scale moving bed catalytic 
cracking units, and located just out- 
side of Denver, Colo., went onstream 
on November 19, 1948. 

Originally the refinery consisted of 
a 3500-barrels-daily topping unit, a 
conventional! two-coil thermal cracking 
unit and a small liquefied petroleum 
gas plant. The enlarged refinery can 
process approximately 7500 barrels 
crude oil daily. The expansion also in- 
cludes a new vapor recovery and gaso- 
line stabilization unit, catalytic poly- 
merization and enlarged LPG facilities. 
In addition the existing 1500 barrels 


daily thermal unit has been revised to 
thermally reform virgin naphtha and 
to process TCC unit tar and cycle 


THE TCC UNIT which Conti- 
nental Oil Company installed at 
its refinery located just outside 
of Denver's city limits is an im- 
portant portion of the plant's ex- 
pansion program completed last 
year. This expansion not only 
doubled the crude processing ca- 
pacity of the Denver refinery, 
but also has resulted in substan- 
tial improvement of the quality 
of the finished gasolines. 

The tightly integrated nature 
of operation is termed the most 
outstanding feature of the Den- 
ver plant. The charge to each 
unit is received directly from the 
preceding section of the refinery 
without any intermediate stor- 
age. Another feature is the use 
of the common control room for 
all process units. 

Mr. Fenex is stationed at Den- 
ver with Conoco while the other 
two authors are connected with 
Houdry Process Corporation, 
Philadelphia. 
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stocks instead of straight run gas oils. 

The marketing situation in the Rocky 
Mountain area is characterized by 
weak heavy fuel oil and demand and 
the need for a maximum gasoline 
yield. Thermofor catalytic cracking, 
with the highest designed internal re- 
cycle ratio to date for such units, was 
selected as the optimum means of ob- 
taining the desired refinery product 
distribution. After a 15-day demon- 
stration run (December 26, 1948, to 
January 10, 1949), the TCC unit was 
accepted as having exceeded its guar- 
anteed performance. The unit has since 
continued its excellent record and to 
play its part in maintaining the opti- 
mum economic refinery product bal- 
ance. 


Process Description 

On the initial start-up, the expanded 
refinery processed approximately 7500 
barrels daily of a blend of Lance 
Creek and Horse Creek, Wyoming low 
sulphur crude oils. On January 20, 
sour Rangely crude oil was brought in 
and made up most of the charge to 
the crude unit. A true boiling point 
evaluation of the three crude oils is 
summarized in Table 1. The Lance 
Creek crude oil is the very highly 
paraffinic material; the reduced crude 
has an aniline point of approximately 
204° F. and is the stock upon which 
the performance guarantees were 
based. Table 1 indicates that the F-2 
clear octane number of the 300° e.p. 
gasoline is 54 while the F-2 rating of 
the 300-410° F. gasoline fraction cal- 
culates 10. The approximately equiva- 
lent fractions of the Horse Creek crude 
oil have octane values of 72.0 and 
44.5, indicating a much lower paraf- 
finicity of this stock. The moderately 
sour Rangely crude oil (0.87 weight 
percent sulfur) is intermediate in par- 
affinicity between the two Wyoming 
crude oils. 

An unusual processing feature in 
the refinery is the recycle ratio of 
the TCC unit reactor. In order to ob- 
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tain the maximum gasoline yield and 
a minimum fuel oil production, the 
reactor has been designed to operate 
at a recycle ratio of 1:1 on a fresh 
reactor charge of 3300 barrels daily. 
For a short time the TCC operation 
approached total recycle when both of 
the catalytic gas oil streams, light 
catalytic gas oil and the heavier re- 
cycle stock were returned to the re- 
actor. 

The refinery crude oil charge is 
processed in a conventional manner in 
the crude distillation unit. Approxi- 
mately 30 percent of the 365° F. e.p 
straight-run gasoline and lesser quan- 
tities of the distillate fuels are re- 
moved from the crude, leaving ap- 
proximately 49 percent reduced crude 
as charge to the TCC unit. The topped 
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TABLE 2 
Test Run Yield Summary and Operating Conditions, Denver Plant 


TABLE 1 
TBP Evalvations, Denver Refinery Crude Oils 
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crude varied in gravity from 24° API 
to 27° API depending on the quantity 
of diesel oil withdrawn from the crude 
tower, The TCC charge stock has never 
included material in the gasoline boil- 
ing range, 

A vacuum assay of the TCC reduced 
crude charge when the refinery charge 
consisted of a blend of 85 percent 
Lance Creek and 15 percent Horse 


ben on R "ton 
Kiln Steam my inte 














debutanized 400° F. e.p. gasoline, The 
stabilizer overhead is totally condensed 
and charged directly to the Girbotol 
treater for sweetening, Girbotol efflu- 
ent flows directly to the catalytic poly- 
merization unit for further gasoline 


pressure steam is introduced into the 
top of the tar separator to prevent hy- 
drocarbon condensation in the over- 
head line to the reactor. 

The effluent from the TCC reactor 
at about 875° F. is fractionated in the 
synthetic 


Creek oil was as follows: 


| Corrected te 760 mm 


4 Weight Percent 


The topped crude is charged directly 
to the TCE 
345° F. from the 
ondary crude distillation 
heater effluent at 
F. flows to a tar separator where, under 
the condition of the demonstration run, 
12 percent of the 51 percent reduced 
crude was removed as tar, The remain- 
der of the is taken over- 
head in the tar separator as Virgin re- 
actor charge. The relatively large 
quantity of catalytic 
decreases to some extent the quantity 
of steam required to aid in the vapor- 
ization of the fresh charge in the tar 
separator. The vaporization steam is 
added to the oil in the final rows of 
tubes in the heater, superheating the 


heater at a temperature of 
bottom of the sec- 
tower. The B 


approximately 855 


fresh charge 


recycle gas oil 


steam to the same temperature as that 
of the oil. A small quantity of low 


crude tower to produce a 
gas stream, light and heavy gaso- 
light catalytic gas oil, and inter- 
mediate catalytic gas oil for internal 
recycling and heavy catalytic gas oil 
(synthetic tower bottoms). The TC( 
wet gas is compressed to 200 psig.. 
contacted with a light gasoline with 
the combined streams entering the 
bottom of the gas plant absorber. 
Absorber operation permits the C,’s 
and lighter to pass overhead as fuel 
gas and delivers a C bottoms stream 
to the stabilizer for the production of 


wet 


line. 


production, 

The light and heavy catalytic gas oil 
product, along with the tar separator 
bottoms, are charged directly to the 
thermal unit and heavy gas oil tower 
for thermal cracking and vis-breaking. 
The thermal unit recycles the light gas 
oil to extinction, increasing the refin- 
ery gasoline yield and completely 
eliminating cracked distillate produc- 
tion. 

The catalytic polymerization reactor 
effluent is fractionated in the LPG 
plant through a deethanizer, depropa- 
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**F-2 Octane Number for 10 « RVP TCC Gasoline = 78.7. 
Guaranteed F-2 Octane Number for 10 « RVP TCC Gasoline = 78.0 
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nizer, and debutanizer, in that order. 
Propane and butane are taken over- 
head of their respective columns, dried 
through flake caustic, and flow to LPG 
storage. The deethanizer overhead, 
along with the TCC absorber over- 
head, supplies the refinery fuel gas 
system. 


Description of Mechanical 
Features 


Perhaps the most outstanding fea- 
ture of this refinery is the tightly inte- 
grated nature of the plant operations. 
The charge to each unit is received 
directly from the preceding section of 
the refinery without any intermediate 
storage. Except for some gas oil stor- 
age for thermal unit charge, no inter- 
mediate surge capacity has been pro- 
vided within the refinery. As an exam- 
ple, the TCC heater was designed to 
receive hot reduced crude directly 
from the bottom of the secondary 
crude tower. Another simplifying fea- 
ture of the refinery is the use of the 
common control room for all the proc- 


ess units. The existing control room 
was revamped to include the control 
instrumentation for the new and en- 
larged refinery units. 

The TCC charge material is proc- 
through the conventional ar- 
rangement of heater, tar separator, 
reactor-kiln section and distillation 
section. The unit includes a single 
split-bucket type elevator for circula- 
tion of both the spent and regenerated 
clay catalyst. In addition, the elevator 
mechanisms, including the cylindrical 
housing, is suspended from the top of 
the TCC structure, The TCC unit itself 
has a very compact arrangement, the 
kiln, reactor, synthetic crude tower, 
stripper tower and tar separator are 
in the same vertical plane and all can 
be reached from the same common 
level on the TCC structure, The unit, 
as well as the rest of the refinery, has 
a striking appearance because of the 
bright aluminum sheet used to wrap 
the insulation on both the vessels and 
the lines. 

The TCC unit was originally de- 


essed 


Figure 1. Cat-A Catalyst Activity vs. Days on Stream, Filtrol TCC Clay Catalyst. 
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Unloading Fresh Catalyst by Means of Con- 
veyor Belt from Freight Car to Storage Bin. 


signed to process sweet stocks only 
and, except for some alloy steel re- 
quired by temperature limitations in 
the kiln, carbon steel was specified 
throughout the unit, On the same basis, 
no catalyst prehydration facilities were 
required to protect the natural clay 
catalyst from sulfur poisoning. How- 
ever, while the plant was under con- 
struction, the refinery charge stock 
picture changed to include the mod- 
erately sour crude oil (0.87 weight 
percent sulfur) from the Rangely, 
Colorado, field. For corrosion protec- 
tion against the high-sulfur stocks, al- 
loy liners were added in critical loca- 
tions, Chrome (11-13 percent) steel 
liners were installed in the tar separa- 
tor and the bottom section of the syn- 
thetic crude tower; an 18-8 chrome- 
nickel alloy lining was added to the 
reactor. 

The introduction of the sour stocks 
also made it desirable to install steam 
hydration facilities to alleviate abnor- 
mal aging of the catalyst. Steam dis- 
tribution spiders were added to the 
reactor hopper and the bottom of the 
kiln just above the first draw-off tray. 
The of the hydration 
steam is indicated by the normal aging 


effectiveness 


of the catalyst even when processing 
stocks. The TCC 
switched from flue gas seal to steam 


sour reactor was 
seal just prior to the introduction of 
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TABLE 4 
Stream Inspections POD Analyses 
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d to be 47.5% of C; Fraction 


the Rangely crude oil to the refinery. 
The initial hydration conditions were 
as follows: 


= 1,974 Ib/br 
= 2,566 Ib/hr 


Hydration Steam to a)Bottom of Kiln 
b) Reactor Hopper 
Total 4.540 Ib br 


= 588 Ib/br 
= 10° of water 


Steam to Reactor Seal 
Reactor Seal Differential 
Reactor Catalyst Cireulation 
Reactor Top re 


The changeover occurred without inci- 
dent and the unit has continued to 
operate smoothly 

A mechanical feature of interest in 
the refinery is the compressor iastal- 
lation in the gas plant. TCC wet gas, 
as well as straight-run and thermal 
unit stabilizer gases, are compressed 
through a 1000-horsepower, two-stage 
reciprocating compressor driven by a 
3600-rpm. steam turbine through re- 
duction gears. There are such 
units, each of which is designed to 
handle the total charge to the gas 
plant. The turbine drive was installed 
with the possible future replacement 


r 
by an electric motor drive in mind. 


two 


Test Run Summary 


The performance of the new TCC 
unit was thoroughly evaluated in a 
15-day demonstration run, The charge 
to the TCC unit during this period 
consisted of Lance Creek reduced crude 
with a percentage of Horse 
Creek reduced crude, The vields and 
operating conditions during the test 
Table , 


Typical stream inspections during this 


small 


period are summarized in 


same period are indicated in Table 3 


(ASTM Distillations and Octane Val- 
ues) on Table 4 (Pod Analysis). Note 
that the recycle ratio of 1:1 to 1 has 
raised debutanized gasoline preduc- 
tion to a high level despite the par- 
affinicity of the charge stock, The 64.4 
volume percent yield of debutanized 
gasoline based on fresh feed and its 
10 pound Rvp. F-2 clear octane num- 
ber of 78.7 are both in excess of the 
guaranteed performance. TCC gasoline 
production increased to approximately 
2306 barrels daily upon blending with 
LPG butane to 10 pounds Rvp. It will 
also be observed that a C,+ liquid 
recovery of 99.1 volume percent was 
obtained even at this high conversion 
level of 82.5 volume percent. The in- 
crease in refinery gasoline production 
through catalytic polymerization of the 
C, and C, unsaturates in the TCC re- 
actor effluent is summarized in Table 
5. These data indicate that catalytic 
polymerization increased in the C,-+ 
gasoline production to 73.4 volume 
percent of the TCC virgin reactor 
charge. 

The over-al! product yields for both 
catalytic cracking and catalytic po!ly- 
merization are as follows: 


Percent Virgin Feed 
te TCC Reactor 


Volume | 
Percent | 


Weight 
Percent 





C's 

C*s 

C's 

Excess C's 
10m RVP 
Gasohne 

Light Cycle 
Stoe 

Heavy Cycle 


Stoek 46 


Carbon 68 


100.4 


ame percent of TCC vir 


Catalyst Performance 

The TCC unit used Filtrol clay cata- 
lyst with a normal inventory in the 
system of approximately 268 tons, The 
two hot catalyst storage bins of com- 
bined capacity of 278 make it 
possible to empty the circulating cata- 
lyst system completely, The Cat-A ac- 
tivity of the initial catalyst charge was 


tons 


TABLE 5 
Total Catalytic Gasoline Production 
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Total 
Catalytic 
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% of TCC 
Vi-gin Re- 
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Figure 2. Catalyst Size and Makeup vs. Days on 
tream. 


approximately 39 and after 60 days 
on stream had decreased in a normal 
manner to an activity of approximately 
33, Figure 1 is the catalyst aging rec- 
ord for the first two months of opera- 
tion of the new unit. Figure 2 indicates 
catalyst usage and the average particle 
size of the circulating catalyst over the 
same period, The excellent average 
particle size of 0.15 inches indicates 
efficient elutriation and a minimum of 
catalyst attrition, During the test pe- 
riod, the carbon content of the spent 
catalyst remained fairly constant at 
2.10 weight percent while that of the 
regenerated catalyst was 0.22 weight 
percent. The carbon burn-off, based on 
catalyst analysis, was 2860 pounds per 
hour when the kiln 175-psi. steam pro- 
duction averaged 23,880 pounds per 
hour. 


TCC Gasoline Finishing 
Treatments 

reating the catalytically cracked 
gasoline for the production of the 
doctor-sweet, stable and non-corrosive 
fuel has proved to be a simple matter. 
A single-stage treat with strong-batch 
caustic and the use of the proper in- 
hibitor are the only additional refin- 
ing steps necessary to produce specifi- 
cation gasoline. Such the case 
even when the sour Rangely crude oil 
made up a major portion of the re- 
finery charge. 

The original pro- 
vided a commercial unit 
for the production of a doctor-sweet 
The use of strong caustic 
weight percent NaOH) in a 
50-50 volumetric mix with the gasoline 
has obviated the necessitv of using the 
sweetening unit. The TCC gasoline 
thus treated was usually slightly sour 
to the doctor test on leaving the caustic 
wash drum but 
in storage in a short time, 


was 


refinery design 


sweetening 


gasoline. 
(30.35 


became doctor-sweet 
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Test for Automotive 
Gear Lubricants 


R: CENT investigations at the National Bureau of Stand 
ards by S. A. McKee, J. F. Swindells, H. S. White and 
Wayne Mountjoy have shown that the SAE extreme-pres 
sure lubricants testing machine can be adapted t 
wear obtained with various automotive gear 
lubricants under simulated service conditions.’ This appara 


measure 


accurately the 


tus, orgininally designed for testing load-carrying capacity of 
ants under fixed high-speed and shock-loading, 
sensitive means for the evaluation of lubricants 
with respect wear at high torque and low-speed operation 
The new test therefore makes it possible to detect any signi- 
ficant difference in the performance of lubricants meeting the 
requirements Same 
Lubricas usec the Bureau’s investigation were SAI 
90 grade ; included a Navy contract 1080 mineral oil, five 
lubricants conforming to U. S. Army Specification 2-105B,’ 
five onforming to Federal Specification VV-I 
soap active-sulfur lubricant 


specifications 


tests, the upper cup is driven at a speed of 
a 3.4-to-1 gear ratio between the upper and 
providing a 2.4-to-1 ratio of rubbing tor 
ucting surfaces. The specimens, steel Timken 
48651), average (root mean squar¢ 
to 30 microinches as measured 
Each lubricant sample (two quarts) 

of about 500 grams per minute. Wit 
5° F., tests were made at 
180, and 225 pounds (scale read- 

system is such that the correspondin 
diameter by % inch test cups are ten 


1 


have 


ings. Tests were also made at 250° I 
These conditions approximate the rang 

usual high-torque low-speed gear tests 
ghed before and after each peri 

weight being used as a 

It was found that representative 

uined by operating for about 25 hours, with 

4, 11, 18, and 25 hours operations 

ned indicate that there is a run 

ar for a few hours, after which the 

i fairly constant rate. In a graphic plot 

ht portion of the curve usually is well 


neasure ol 


operation. The slope of this por 
significant from the standpoint of 
the observed loss in weight for any 
with hypoid gears are not available 
it is believed that these results are 
agreement with the known service peritormance 
ants. The wear with the mineral oil was low 
e it would not carry the load, while with 
lubricant (which will carry a hig! 
htest 


nparison 
pat r 


ve-sulfur 
wear was high at all but the lig 
th a brief study of the effect of the 
the cups on the rate of wear 
e mineral oil and « 
at 225 
oughnesses 
yr rught 


t 
While the 


ons 


mpany Publication 


Figure 1. The SAE Extreme-Pressure Lubricants Testing Machine, as modi- 

fied by the National Bureau of Standards, for wear test with automotive 

gear lubricants. By means of a special oil-circulating system, oi! from 

reservoir A is drawn through pipe C to upper test cup which is covered 

by splash guard D. The oil then drains to box E, hence through overflow 

pipes F into the drain pipe G and back to the reservoir. Heaters are 
located at J and K and themocouples at H. 


Figure 2 (Top). Wear vs. time curves for all lubricants (SAE 90) oper- 
ating ot 135-lb. load and 225° F. Only three of the lubricants show 
appreciable wear after the run-in period. Lead-soap active-sulfur ‘ubri- 
cants, AS; Army specification (2-105B) lubricants, AS; Federal specifico- 
tion (VV-L-761) lubricants, F; Mineral oil, 1080 
Figure 3 (Bottom). Bar graphs of the rate of wear (after run-in period) 
tor all lubricants (SAE 90) at 225° F. Mineral oil, 1080; lead-scap active- 
sulfur lubricants, AS; Army specification (2-105B) lubricants, A; Federal 
specification (VV-L-761) lubricants, F 
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Mechanical Design 


of a 


Refinery Process Unit 


PETER BRUDER 


Chief Engineer, Empire Design Service 


New York 


= E the early part of World War 
Il, the demand for gasoline and oil has 
been enormous, In the years 1940-1945 
a great number of oil refinery process 
units have been built. Due to haste and 


a poor labor market, some of these 
units were not too well designed with 
regard to facility of and 


“eye appeal.” 


operation 


The postwar era demands better 
planning, In the intervening years en 
and have accumu- 
lated sufficient data as a result of their 
war plant experiences to be able to 


gineers designers 


visualize and execute greatly improved 
mechanical and facili 
ties for process units, Scarcity of ma 


arrangements 


terials, new operational recommenda 
tions, and accumulated engineering ex 
perience have introduced new factors 
The this 


present 


in plant designs. scope of 


article, then, is to some of 


the changes that have occurred and to 
suggest methods for the better design 


of pipe stills 
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Prerequisite to Piping Designs 

The place for a better layout starts 
in the drafting room. The job is first 
introduced in the form of flow charts, 
location and size of plot with the sur- 
rounding conditions noted, and a copy 
of the standards and specifications for 
the job. An initial task is to confer 
with the customer and, with the infor- 
mation thus obtained, arrive at a pro- 
posed general arrangement of the unit. 
At such conferences it is the duty of 
the designer to make suggestions and 
recommendations with respect to pip- 
ing for the location of the equipment 
The designer’s presence at early con 
ferences between job engineer and cus- 
tomer’s engineer is also extremely use- 
ful in absorbing the customer's sugges- 
tions, points of view, decisions formed, 
ete., to better understand what will be 
expected in the designs to follow. 

On the 
ind studies, the general 


basis of such conferences 


arrangement 


“proposed plot plan” is completed 


Figure 1. Tower Structure, Pump 
House and Exchanger Group of 
i ill 


by the design staff. The units are ar- 
ranged but the relationship between 
them on this plan is not necessarily 
fixed as piping runs may subsequently 
prove too long for economy or on the 
other hand too short to take care of 
flexibility, interferences with founda- 
tions, and so on. The preliminary lay- 
out is submitted to the customer for 
further consideration and comments. 
Only after receiving his comments can 
final design work be started. 

After the receipt of customer com- 
ments, the plan is revised if necessary, 
and the project has reached the be- 
ginning of the design stage. 

It has been found economical to 
draw up a schematic run of lines of 
the entire job as taken from the flow 
charts, superimposed upon the pre- 
liminary plot plan. When complete. 
this drawing shows immediately which 
lines are too long and offers visual 
inspection of lines that appear inflexi- 
ble. Equipment can be shifted to cor- 
rect such faults. The designers and all 
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others concerned obtain an over-all 
picture of the project. 

Another similar study is made 
for the underground lines. From 
this study catch basins, area drains, 
valve pits and junction boxes may be 
located with respect to equipment and 
preliminary locations of foundations. 
The invert* or centerline elevations 
can be established and those lines 
serving the unit should be located at 
the battery limits. These two drawings 
also serve the useful purpose in allow- 
ing the placement of a blanket order 
for all materials that are to be used. 
This blanket order can be a closer 


approximation of the amount of ma- 
terial to be used compared with earlier 
estimates made from the flow charts. 
The base line elevation of the tower 
is of primary importance since this 


* Invert elevation of a pipe is the elevation 
of the lower inside pipewall surface. It is an 
mportant figure, since it indicates drainage 
possibilities 


THE DESIGN of process plants is a complex business. In the larger 
engineering organizations the work is handled by a number of design 
teams which specialize in certain phases—processing, instrumentation, 
hydraulics, electrical equipment, piping and a variety of other special 
skills. In smaller organizations engineers with wide experience may design 
complete plants, of course, with little in the way of departmental 
specialization. This article is written from the viewpoint, however, of the 
engineer associated with a large group—a major company design 
organization. It is assumed that process design will be handled by an indi- 
vidual or group responsible for that work only, and that over-all mechanical 
design and construction will be supervised by a “job engineer” (who may 
also have process responsibility). Piping design will be conducted by a 
group working from engineering flow sheets developed and approved by 
the job engineer, and from drawings of pumps, compressors, other process 
equipment, fabricated vessels — drawings made or procured by other 
groups and supplied to the piping groups for their all-important layout 
work. This piping group has a major responsibility in achieving satisfactory 
design results. Its problems are not just piping, of course, but also involve 
equipment layout and a variety of decisions involving everything from 
operating convenience to fluid flow considerations. Still another group 
checks piping stresses. This article, however, is written from the viewpoint 
of the piping designer—so called because a more accurate descriptive 














name would require too many words. 


has a direct effect on the height of the 
structure. It is governed by the bottoms 
pump suction head, headroom require- 
ments of all lines crossing the area be- 
tween the structure and other pieces of 
equipment, and the size of the beams 
supporting the structure or towers. The 
pump suction head includes friction 
loss through fittings, valves and pipe. 
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Figure 2. Expanded Elevation 
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Allowances for these losses are to be 
taken into account by the designer 
when setting up the equipment. 

The headroom requirements of lines 
is usually established by the customer, 
which would be with respect to sur- 
rounding plants, maintenance facili- 
ties, etc. The size or depth of beams 
is determined by the steel department 
at a later date; however, an experi- 
enced designer can closely estimate 
this factor. The aforementioned con- 
ditions, then, establish the elevation of 
the first level and the height of the 
lower tangent line of the tower. 

The first layout to be made of the 
structure should be an expanded ele- 
vation (an elevation in one plane) to 
show all the equipment in the structure 
without regard to orientation or loca- 
tion with respect to each other as 
shown in Figure 2. This ultimately will 
serve as a means of getting the cus- 
tomer’s approval of the arrangement 
regarding platform elevations, accessi- 
bility of instrumentation, manholes, 
piping, and methods of tube bundle or 
equipment maintenance and removal. 

The initial step to produce this ex- 
panded elevation is to make individual 
templates or “dummies” of the vari- 
ous pieces of equipment as shown on 
the process design sketches if working 
sketches are not available at this early 
stage. These templates should be 
drawn to a convenient scale and should 
show: 
manholes, nozzles or 
the towers and 


1) All trays, 
connections on 
strippers 

2) Liquid inlet line, manhole, nozzles 
or connections and supports of the 
accumulator drum 

3) Shell nozzles and piping of the 
overhead vapor condensers, includ- 
ing trolley beams and trolleys for 
the handling of the condenser 
heads, channels, bundles and shells 
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The bundles of the overhead vapor 
condensers are heavy and present a 
major problem for their removal. 
When shel] and tube equipment is lo- 
cated in the structure, the structure 
should be designed so that the entire 
unit, intact or in its components, can 
be lifted and lowered to the ground 
by a hoist or crane, subject to the 
customer's selection. This necessitates 
additional height and length to the 
structure, The vendor’s prints of these 
condensers usually indicate the weights 
and sizes of the component parts so the 
handling problem can be solved 

Generally it will be found that the 
bundle is the heaviest of all the parts 
and a hoist and trolley should be 
selected to take care of this weight plus 
an additional 25 percent, the usual im- 
The vendor's catalog will 
space is re 


pact factor 
show exactly much 
quired for their hoists and trolleys, 
indicate the 
This arrange 


how 


and several also recom 
mended sizes of beams 
ment, together with a simple arrange 
of the trolley equipment for 
handling of the heads. is then added to 


the template of the condensers to com 


ment 


plete it 

It will be noted that in Figure 2 the 
pairs of trolleys and trolley beams 
were used due to the removal arrange- 
ment. The bundles in this case were to 
he lowered to the 
Jev beams at 90 degrees to the axis of 


Pull should 


ground by two trol 


pulling beams also be 
pr wided 

The actual expanded elevation draw 
ing. being the “assembly drawing” of 
all the templates, can now be begun. It 
is to be recalled, the first level of the 
Structure as well as the lower tangent 
line elevation of the tower were pre 
viously established. Superimposed over 
the template of the tower is placed a 
vellum sheet upon which the drawing 
is to be made. A light then 
drawn the full length of the sheet with 
tangent 


line is 
proper relation to the tower 
line elevation, This. then 
the first level of the structure 


represents 


If this unit is to be a fractionator as 


shown in Figure 1, then the stripper 


flash drum (if required by process) 


and the accumulator drum should be 


placed on this level. If the accumulator 


is so large as to excessively 


require 


steel or a wider and longer 


then it should be supported 


heavy 
structure 
rside the 


own supports from 


structure on tits 


rrack 


ilon tower 


The te mp! ites of 


cumulator 


stripper 
ind anv other pieces ot 
located in the 


under the 


structure are 


equipment 
sheet ar d 


then slid 
adjusted until the proper base 
trons are established By iddit ! 


to the 


vellum 
eleva 
lation and clearance 
line of the accumi “ nd by 


signer’s estimate of the depth of steel 
necessary to support the equipment 
above, another light line is drawn 
across the sheet. This, then, represents 
the second platform level of the struc- 
ture. 

The same procedure is applied to the 
overhead vapor condenser template 
complete with trolley beams and pip- 
ing. The third platform level will then 
be established. Similarly wil] the 
fourth by the template of the overhead 
feed exchangers, The levels of any 
other type of oil unit or chemical plant 
may be fixed in exactly the same 
manner. 

When all the levels have been fixed, 
an effort should be made to make all 
the levels equidistant from each other 
if at all possible without adding too 
much additional height to the struc- 
ture. This will add to “eve appeal” and 
will also eliminate many steel details, 
thereby reducing drafting costs 

When the operating level elevations 
are finally established, adjustments 
to eliminate inter- 
ferences nozzles and 
steel. This may be done by adjusting 
the tower height, nozzles, or 
platform levels individually or collec- 
undesirable condi- 


may be necessary 


between tower 
tower 
tively to correct 
tions 

The portion of the tower above the 
highest platform level of the structure 
is next to be considered, Having all 
the manholes and nozzles shown on the 
template, the various wing platforms 
can be established with respect to the 
tower connections and manholes, Here, 
too, equidistant elevations is prefer- 
able if at all possible. 

The topmost platform is set directly 
over the tower head so that accessibil- 
ity may be had for the vapor line joint, 
relief valves, instruments, etc. 
Either a davit on the uppermost wing 
or a trolley beam above the topmost 
platform is usually required to handle 
either 


vents, 


trays, valves, pipes, ete. for 
erection or maintenance 

This, then, completes the expanded 
elevation this structure 


is a major portion of the plant, an ap- 


since tower 
proval or comment from the customer 
regarding this arrangement is recom- 
This can be done directly at 
Since this layout 
point requiring 
through his 
visualize the ulti- 


make his comments 


mended 
the designer's hoard 
ontains every major 
decisions, the customer. 
representative, can 
mate design and 
1 short time 

Comment on Final Sheet 

The final step is to correct the ar 
and 


rangement as per his comments 


trace over the dummies onto the 
final sheet. A print of this is 


or formal comment at 


sent to 


From this point on, the templates 
serve very effectively in piping layouts 
and finished arrangements drawing by 
simply tracing them over when the 
time arrives, thereby saving consider- 
able drafting time. 

Concurrently with the designing of 
the expanded elevation of the tower 
structure, the plans sizing the length 
and width of the structure and the lo- 
cation of the equipment is developed, 
both designers working hand in hand 
to insure every problem being dis- 
cussed and solved, Freehand piping 
sketches and the schematic yard piping 
layout are also used in determining the 
size of the structure. In Figure 1 the 
overhead feed exchangers and the over- 
head vapor condensers with their ar- 
rangement of piping were the criteria. 
Sketches of trays and nozzles and their 
orientations are necessary so that ac- 
cessibility to valves and manholes are 
fully considered and, if need be, a 
discussion with the process engineers 
would be in order in the event trays 
should be rearranged to bring the 
nozzles and manholes nearer to the 
structure side of the tower. Now that 
all the levels and size of structure 
have been definitely determined and 
fixed, plans and elevation drawings 
indicating platform levels, proposed 
steel bracing, vessels and all the piping 
12-inch and larger are drawn. Prints 
of these drawings are then sent to the 
steel department to start the steel 
designs and for placing blanket orders 
for steel. One set of these prints is 
returned to the piping department with 
main beam and column sizes indicated. 
It becomes a relatively simple matter 
of comparing the steel department's 
notations to the estimated steel of the 
expanded elevation and make the nec- 
essary corrections, 

Al] the major departments now have 
enough information to proceed with 
their subsequent calculations and de- 
signs. 

Up to this point all the studies, 
sketches, and drawings made by the 
piping department have been of a 
preliminary nature. They were useful 
in assuring the designers and customer 
that no major changes could take place 
and that the actual piping layouts can 
now be started, usually from the top- 
most level down 

Here the tower orientation sketches 


become important in establishing the 
locations and sizes of the wing plat- 
forms, for locating connecting ladders, 


and for pre-arranging vertical 
runs. Once factors are clearly 
defined and by the de- 
signer, the piping layouts are started. 
the plans being first, to be followed by 


the elevations and sections when prog- 


pipe 
these 


understood 


ress in plans is made 









































Figure 4, Typical Piping at Pumps. Left, Side Elevation. Right, Front Elevation. 


No attempt will be made to analyze 
each line as developed, but a few 
points regarding eye appeal, proper 
design and operational preferences 
will be mentioned here. 

For instance, under eye appeal: 

1) Piping runs either in horizontal or 
vertical directions should be 
grouped where possible. This will 
facilitate their support and improve 
their appearance 

2) It is impractical due to flexibility 
to connect lines from nozzle to 
nozzle as a straight run. Loops or 
the rerouting of lines to acquire the 
desired softness, if not planned sys- 
tematically, will become very no- 
ticeable and every effort should be 
made to blend them in with the 
surrounding lines or steel 


Under proper design, consider: 

1) An effort should be made to locate 
as many valves as possible within 
hand reach 

2) Make-up flanges 
within easy access. 

3) Pipe runs should be planned to 
keep all fittings to a minimum 
without any sacrifice to flexibility 

4) The superheated steam line to the 
tower and stripper should be free 

f pockets, have some provisions 
for warm-up blow-offs while bring 
ing the steam and its piping system 
to the operating temperature to 
avoid slugs of condensate from 
being introduced into the towers 
If pockets are unavoidable, steam 

should be installed and in 
spected periodically, especially at 
nitial steam stripping 

Operational and maintenance pref- 

erences in response to requests from 


the field: 


to be located 


traps 
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1) All control valves, where permissi- 
ble by process, should be located 
either at grade or on the first plat- 
form level 
Orifice flanges to be readily acces- 
sible for the replacement of the 
metering plate 

3) Control valve sets to be properly 
drained on either side 

An original preliminary location for 

the pumps was established in the pro- 
posed plot plan and the schematic ar- 
rangement of yard lines, At that time 
no attempt was made to determine 
their sequence, but now, having the 
tower structure established, this can 
be done. Usually pumps are located 
on the basis of the runs of the suction 
lines, greatly considering their flexi- 
bility in maintaining minimum allow- 
able forces at the pump nozzles as 
well as mantaining the NPSH of the 
pump requisitioned for the service. 

There are several methods in locat- 

ing pumps with respect to each other. 
Oftentimes the customer has prefer- 
ences which should be followed. There- 
fore, a check-off list is formed: 

1) Height of paving in the pump area 

2) Minimum height of pump founda- 
tions above the finished floor or 

paving 
Suction or 
up 

Driver or liquid ends of 
foundations lined up ; i 
Steel of driver or liquid ends of 
pumps lined up ; 
Centerline of pump shafts lined up, 
using the largest pump as the basis 
Minimum aisle space between ob- 
structions 


discharge nozzles lined 


pump 
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8) Minimum operating aisle width in 
front and rear of pumps 

9) Expansion joints on the steam and 
exhaust steam for turbine driven 
pumps. 

10) Remote control turbine trips 


11) Permanent or temporary strainers 

at suction nozzles 

12) Handling for dismantling and 

maintenance 

When the selection of methods has 
been made, the location and sequence 
of the pumps are determined by 
sketches, using the schematic yard ar- 
rangement, pump prints as available 
at this time, and the layouts as made 
of the tower structure, 

Here the designers of the tower 
structure piping and the pump piping 
keep close contact with each other, 
offering each other suggestions and 
changes to insure proper piping. 

As per the recommendations of the 
pump and turbine manufacturers, all 
nozzles are to be free of all piping 
forces. This can be done on side suc- 
tion and discharge pumps with ease 
by suitable anchors at the base, but 
on vertical suction and discharge 
pumps it becomes a difficult and, in 
some cases, an impossible condition to 
satisfy. Therefore, in these cases, it is 
resolved to approve some forces at 
the pumps, but kept to a minimum; 
smaller pumps to have less than larger 
pumps. A rule of thumb that has 
proven successful over a period of 
years is to allow 80 pounds per inch 
of nozzle circumference, or, 250 
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pounds per inch of nozzle diameter, 
but not to exceed 1500 pounds for 
pumps having nozzles 6 inches and 
larger in diameter. This will then de- 
termine the degree of flexibility of the 
pump piping 

Isometric sketches indicating all fit- 
tings, valves, lengths of pipe, etc. of 
the suction lines are submitted to the 
stress department for the exact calcu- 
lations of these forces at the nozzles 
Recommended changes of these lines 
will be noted. and if found necessary. 
piping sketches will be revised accord- 
ingly. This then, according to flexi- 
bility and terminal forces, determine 
the suction lines. 

One further check is needed before 
the preliminary designing can be 
called complete, and that is to com- 
pare the actual available suction head 
with the net positive suction head of 
the pump requisitioned or pure hased. 
For hot liquids there must be a positive 
head on the pump. 

The isometric sketches note all fit- 
tings, valves. size and run of the pipes 
while the pump design data notes the 
specific gravity,, absolute viscosity, 
capacity of the pump in gpm., and 
the net positive suction head. The pro- 
cedure is as follows: 


( vert fet 


The available head should be equal 
to or more than the net positive suc 
tion head of the pump If found to be 


should be 


with a 


less the 
notified to purchase a 


pump engineer 
pump 
higher net positive suction head rating 
or the which the 


takes its suction should be 


vessel from pump 


Asa 


changes are 


rule. no drastic design 


necessary since the tangent line rather 
than the liquid level 
feet higher is used in calculating the 


available head 


The preliminary design work now 


which is a few 


being completed, the finished layout is 
undertaken, considering each pump 
individually. 
In “piping up” these pumps, there 
are several points to be remembered: 
1) The suction piping is of great im- 
portance, and, aside from misalign 
ment of the pump, creates most of 
the pump troubles. Since a very 
small amount of air leaking into 
the suction side of the pump re- 
duces the pumping capacity, every 
effort is to be made to eliminate 
air pockets 
rhe size of the suction pipe should 
never be less than the size of the 
pump suction nozzle. It is desira- 
ble to have the line one, or at 
most, two sizes larger 
There must be some form of 
strainer at the pump suction nozzle 
te prevent foreign matter trom 
damaging the impeller 
Suction and discharge 
favor the operating 
than its spare 
Spool pieces should always be 
placed on the suction side for tem- 
porary strainer or pump removal 
(The check valve can be used as 
this spool on the discharge side.) 
Che pump should not be placed di 
rectly behind a column unless there 
is enough room in front of the pump 
for pulling the impeller shaft 
The discharge pipe should never be 
smaller than the discharge nozzle 
It is desirable to have it one or two 
larger. The reducers (“in 
creasers” in this case) will effec- 
tively reduce hydraulic losses and 
should be placed as close to the 
pump discharge nozzle as possible 
Exchanger and Yard Piping 
In order to have established the pre- 
liminary plot plan and the schematic 
run of yard lines, it is evident the 
exchanger group was discussed and 
clarified with respect to the method of 
handling the tube bundles and shells. 
Figure 1 shows mobile equipment for 
the exchanger removal was intended. 
The use of mobile equipment in 
preference to a large heavy structure 
for the removal of the exchangers and 
their tube bundles at grade has decided 
advantages and is fast becoming the 
Mobile equipment 
always had to be used in transporting 


piping to 
pump rather 


sizes 


act epted method 


the exchangers to the repair shop, even 
though the structure was existent. By 
improvement in the mobile units, it is 
now possible to remove channels, pull 
without the 
use of a trollev structure, thereby sav- 


bundles, raise shells, ete. 
ing considerable steel. Since the piping 
to and from the exchangers necessitates 
a pipe alley, it is placed at the head 
bevond the back end 

This pipe alley 
and 
quired and may prove difficult for the 
use of mobile equipment for the re 


end, extending 
of the 
should he as low 


exe hanger s 
narrow as re 


moval of the heads, This may raise the 
piping a slight 
enough room for a small trollev. hoist 


amount to provide 


and sling 


Together with the customer's pref- 


erence of exchanger handling, the fol- 
lowing should be decided: 

1) Will the exchangers be lined up on 
a common centerline or will the 
shell bottoms or shell tops line up? 
Minimum aisle space between units 
Will the area be paved? Sloped? 
If paved and sloped, what is the 
elevation of the high point? 
Should the control valve sets be 
located between individual ex 
changers or at some desired dis- 
tance away, grouped together as 
a station’ 

With the vendor’s prints of the units 
and the flow charts, piping sketches 
are made to determine their spacing 
and sequence. Every effort should be 
made to line up the channel nozzles. 
shell nozzles on the channel end, and 
both front and rear supports to mini- 
mize drafting costs as well as to im- 
prove their appearance. The vendor's 
prints are marked up for these condi- 
tions and returned to him for consid- 
eration. As a rule, this can be done 
with few exceptions. 

The actual piping is an individual 
condition and cannot be described line 
for line, but the following should be 
considered: 

1) All lines interconnecting exchang 
ers should be grouped to facilitate 
supporting which adds to eye af 
pea 
Proper flexibility of all lines 
All the valving, where possible, te 
be within hand reach 
All lines to and from channels 
should have their valves or a break- 
up flange several inches inboard of 
the tube sheet joint to facilitate the 
channel removal without excessive 
dismantling of pipe 
All lines and their by-passes to be 
free of pockets, if possible 
All lines to have their 
pumpouts so located as to 
a unit for removal 
Auxiliary support columns 
for all lines directly over the ex 

should be kept close t 
the exchangers and on the 
centerline of the front and rear ex 
changer supports, thereby employ 
ing the same foundations 

The “piping up” of the exchanger 
group now completes all the units that 
are found in the average pipe still. 
The remaining work is to connect all 
the lines between these groups into a 
pipe bank known as yard piping. 

In flow it is desirable to avoid 
pockets in lines either for drainage in 
case of shutdown or to prevent air-logs 
in lines before and during operation. 
Therefore, each line is considered in- 
dividually in this respect: as an ex- 
ample, a pump suction line should 
have its high point at the vessel and 
its low point at the pump and con 
versely with pump discharge lines 

Having analyzed each line. the ar 
rangement and elevation of critical 
lines established. group to- 
gether as many as possible, thereby 


drains or 
isolate 
repair or 
pipe 
changers 


same 


can he 


reducing the pipe supports to a mini- 
mum 





PRACTICAL PROCESS engineers working with heavy oil vacuum distillation equipment use some weird 
and wonderful procedures to “calculate” the relation between temperature and percentage vapor- 
ization or condensation at reduced pressures. The methods available in the literature for correcting 
equilibrium data for pressures do not adequately cover the ranges employed in commercial refinery 
distillation equipment, and most designers have accordingly developed their own systems. These are 
usually a combination of the correction methods given in the literature and whatever actual plant 
“operating points” are available to the particular engineer, plus that individual's guesses and personal 
prejudices. This article, while not recommended by the authors as the solution to all problems of flash 
equilibrium at reduced pressures, should nevertheless help to bridge some of the gaps, and the corre- 
lations are described as more correct than the common assumption that vacuum flash curves are 
parallel to atmospheric flash curves. 

Mr. Van Winkle is associate professor of chemical engineering ana Mr. Okamoto is a graduate 
student, both at the University of Texas. Material herein is from a thesis submitted in partial fulfillment 
of the requirements for a degree of M.S. Ch.E. 


Correlation of Equilibrium Flash 
And True Boiling Point Distillation 


Curves at Sub Atmospheric Pressures 


K. KEITH OKAMOTO 


Wniversity of 


Eo ILIBRIUM flash vaporization 
curves are used extensively in the 
petroleum industry in design calcula- 
tions as well as in the study of oper- 
ating conditions in existing equipment. 
The elaborate equipment necessary 
and the tedious operations required for 
the evaluation of experimental flash 
vaporization data make these data 
difficult to obtain, For this reason 
attempts have been made to correlate 
the flash vaporization curves with 
other more readily obtainable distilla- 
tion curves such as the ASTM or 
TBP (true boiling point). Numerous 
empirical correlations have been de- 
veloped’ based primar- 
ily on atmospheric experimental data. 
Katz and present a 
theoretical correlation at atmospheric 


Brown’ also 
pressure. 

A survey of the literature 
relatively few equilibrium flash vapor- 
ization data® * 2): 4 and these are 
at atmospheric pressure, There are 
three sets of experimental data pub- 
lished by Bahlke and Kay,' Edmister. 
Reidel and Merwin* and Edmister and 
Pollock® at pressures above atmos- 
pheric. Edmister and Pollock’ have 
presented an empirical method of pre- 
dicting the equilibrium flash vaporiza- 
tion curves of petroleum fractions at 
various pressures above atmospheric. 
They also show the effect of pressure 
on the equilibrium flash vaporization 
curve. 

Published vacuum equilibrium flash 


shows 


1949—A Gulf Publishing ( 


fugust, 


VAN WINKLE 
Austin 


and M 
Texas 


vaporization data ars not available in 
the literature in so far as is known. 
Because of the lack of data at vacuum 
conditions, it is customary to establish 
the vacuum equilibrium flash vapori- 
zation curves by drawing the curves at 
the lower pressures parallel to the 
atmospheric flash curve and through 
the 50% boiling point temperature, 
transposed by means of the n-paraffin 
hydrocarbon vapor pressure charts. 

In the absence of experimental 
values, theoretical equilibrium flash 
vaporization data and true boiling 
point distillation data at sub-atmos- 
pheric pressure have been calculated 
and correlated and the results are re- 
ported here. Ideal behavior of the 
vapor and liquid is assumed in the 
calculations. 


Selection of Mixtures and 
Conditions 

All pressures used throughout this 
investigation are expressed in milli- 
meters of mercury and the temper- 
atures in degrees Fahrenheit and 
degrees Rankine as indicated. The 
pressure range covered is from 3000 
to 10 millimeters of mercury. The 
basic assumption made in these calcu- 
lations is that the liquid and vapor 
behave ideally throughout this pres- 
sure range. The pressures selected for 
the calculation of the true boiling 
point and flash vaporization curves 
were 3000. 1000, 760, 400, 100, and 
10 millimeters of mercury. Two mix- 


mpany Publication 


tures were examined mathematically 
at additional pressures of 500, 200, 
and 50 millimeters of mercury. A plot 
of these data indicated that the addi- 
tional pressures were not necessary to 
show the effect of pressure on the 
characterizing slopes of the curves. 
Consequently, they were omitted in the 
remaining calculations, It is recog- 
nized that the assumption of ideal 
behavior for the vapor state is not 
entirely satisfactory for all cases over 
the pressure range used, although the 
assumption of ideality in the liquid 
state should introduce no significant 
error. Pressures up to 3000 millimeters 
of mercury were included to show the 
continuity of trends in the correlations 
above atmospheric pressure. 

Nine hypothetical hydrocarbon mix- 
tures were selected to cover as wide a 
range as possible in vaporization curve 
slope, composition, and molecular 
weight. The selection was based on 
availability of vapor pressure data 
for the components. The compositions 
of the mixtures are listed in Table 1. 
Data on the properties of the com- 
ponents were included in the mixtures 
taken from the publications of Brown, 
et al.* and Rossini, et al."* 

The major hydrocarbon types com- 
posing crude petroleum are paraffins, 
naphthenes, and aromatics. The rela- 
tive amount of each type varies de- 
pending upon the source of the crude 
oil. It was originally intended to select 
mixtures typical of crude petroleum 
from California, Pennsylvania, Texas, 
and the Mid-Continent areas. Mix- 
ture 1 represents a typical Mid-Con- 
tinent petroleum containing fifteen of 
the major components as reported 
by Rossini in the API Research 
Propect 6.%7 

Because of the lack of information 
regarding typical compositions of the 
crude oils from the other sources, the 
eight additional mixtures were selected 
to cover a wide range in relative per- 
centage of paraffinic, naphthenic and 
aromatic hydrocarbons. The relative 
percentages of the three types of 
hydrocarbons present in the nine mix- 
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TABLE 1 


Composition of Hydrocarbon Mixtures 


Miature | 


Components 


n-Hexane 
2. 2-Methyl-hexane 
3. 2-Methyl-heptane 
4. Methyl-cyelopentane 


5. cis-1,3-Dumethyl-cyclohe xane 


6. Methyl-cyclohexane 
7. mXylene 


8. 1,2,4-Trimethyl-benzene 


9. n-Heptane 
10. n-Octane 

11. Cyclohexane 
12. Benzene 

13. Toluene 

14. n-Nonane 

15. o-Decane 


Mistere 2 


1. o-Pentane 

2. 2,3-Dumethy!-butane 
3. Methyl-cyclopentane 
4. 2-Methy!l-hexane 

5. Toluene 

6. Ethyl-cyclohexane 

7. o-Nonane 

§. 1,2,4-Trimethy!-benze 


Mistere 


1. o-Pentane 
2. o-Hexane 

3. 2-Methyl-hexane 
4. 2-Methyl-heptane 
5. m-Xylene 


4. 1,2,4-Trimethyl-benzene 


7. Undecane 
8. Dodecane 


Miasture 4 


»- Pentane 
n-Hexane 
Toluene 


8. Heptadecane 


Misture § 


1. o-Pentane 
2. o- Heptane 
3. n-Nonane 

4. Dodecane 

5. Hexadecane 
6. Encosane 

7. Pentacosane 
8. Triacontane 


Misture 6 


n-Pentane 
» Hexane 

n-Heptane 
Octar 


U ndecane 
8. Dodecane 


Mixture 7 
1. ty penta 

2. n-Hexane 

3. Cyclohexane 

4. Meth 

5. Toluene 
Eth 

7. mX 
N 


8 ane 


Musture 8 


Misture 9 


1. n-Octane 
2. o- De 7 
3. Dodecane 
4. Tetradecane 
5. Hexadecane 


Mole 


Fraction 


0.089 
9.050 
0.049 
0.050 
0.125 
0.050 
0.033 
0.023 
0.107 
0.099 
0.075 
0.007 
0.087 
0.118 
0 OSS 


a) K mponest 


tures selected are presented’ in 

Table 2. 

Calculation of Physical Properties 
The methods of calculating the 

necessary physical properties of the 


nine mixtures were as follows: 


1. Molecular Weight 
Molecular 
Weight = (X,M, + X;M:+ XM; 
Tt _ —) 
where: X = Mole fraction of 
components 
M = Molecular weight of 
components 
The molecular weight of the mixture 
is additive on the mole fraction basis. 
Specific Gravity 
(60/60) (at 60° F. referred to water at 
00° F.) 
Sp.Gr. (60/60) = (W1.G,+ W.G+ W;G, 
here: W = Weight fraction of 
components 
G = Specific gravity of 
components (60/60) 
The specific gravity of the mixture 
is additive on the weight fraction basis. 


3. Characterization Factor (K) 
(T»)*” 
Sp. Gr 
Normal boiling point of 
component (°R.) 


where tT. 


Specific gravity of 
component (60/60) 


Sp. Gr 


TABLE 2 
Composition of Mixtures Hydrocarbon 
Types 


= SEES 


ais 
Paraffin Naphthene Aromatic 
(Percent) (Percent) | (Percent) 
30 
25 


MIXTURE 





TABLE 3 
Physical Properties of the Mixtures 


Mole- 
cular 
MIXTURE | Weight 


1028.9 | 
1011.3 
1045.3 
1117.0 
1244.0 
1035.9 | 
1026.2 
1047.3 
1183.2 


“Owe wne- 


oe 


K =Characterization factor 
Tec = Pseudo-critical temperature 
Pe = Pseudo-critical pressure 


The pseudo-critical temperature of 
the mixture is additive on the mole 
fraction basis. 

5. Psvudo-Critical Pressure 
(P.) (mm Hg.) 


Po = (X.Po,-+ XePo, + XePo, 4-——_____—) 


= (K,W, + KW: + K3W; 
b> encnuutienbemdianmnal 
K =Characterization factor 
oft components 
W Weight fraction of 
components 
The characterization factor of the 
mixture is additive on the weight frac- 
tion basis. 


4. Pseudo-Critical Temperature 

(T.) (PR) 
(X,1 
where: X 
T. = Critical temperature of 


ymponents (°R.) 


Mole fraction of components 


where: X = Mole fraction of components 
P. = Critical pressure of 
components (mm Hg.) 

The pseudo-critical pressure of the 
mixture is additive on the mole frac- 
tion basis. The preceding five physical 
properties of the nine mixtures studied 
are given in Table 3. 


True Boiling Point Curves 
The true boiling point curves are 
plots of temperature vs. the 
percent vaporized at constant 
pressure. By assuming perfect frac- 
tionation of the mixture into its 
individual components a stair-step 


ABLE 4 
True Boiling Point Distillation Curve Data 
Mixture 1 


RANGE 
Percent 


Vapernsed Component 


Temperature F 


Pressure (mm Hig 





n-Hexane 

8.9—13.9 Methyl-cyclopentane 
13.9-—14.6 Benzene 

‘ 2 Cyclohexane 


0 a9 


2.1 

1 2-Methyl-hexane 

8 n-Heptane 

‘ Methyl-cyclohexane 
5 Toluene 
4 

4 


: 
37 
4 
4 


63 


) 

6 

1 2-Methyl-heptane 

is-1.3-Dimethyl-cycio- 
hexane 

73.8 n-Octane 

77.1 m- Xylene 

88.9 n-Nonane 

91.2 1,2,4-Trimethylbenzene 

100 n- Decane 


! 
! 
8 
28 
5 
‘ 
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TEMPERATURE - *F 


The _ theoreti- 
curves of hy- 
readily 


curve results, 


boiling p 


type of 


cal true yint 


drocarbon mixtures are very 
obtained, knowing the chemical com- 
position and the vapor pressure data 
for all the desired 
temperature range. The vapor pressure 
data used were those of Brown. et al. 
and Rossini, et al.’® Rossini’s vapor 
range of 10 mm to 


components over 


ressures cover a 
1500 mm of mercury. For values 
needed outside this range the vapor 
pressure curves were extrapolated by 
Othmer’s method using 
n-hexane as the reference 
Data for the true boiling point curves 
for Mixture | are in Table 4 
and the curves are shown in Figure 1] 


use ot 
materia! 


given 


luaqust. 194 rul -ublishing ( 


TBP CURVES - MIXTURE | 


PER CENT VAPORIZED 
FIGURE 1 


Flash Vaporization Curves 


follow the 
Six 


the 
laws, a 


Assuming mixtures 
ideal minimum of 
points in the equilibrium flash vapor 
ration curve, including the bubble 
point and the dew point, were calcu- 
lated for each mixture at each pressure 
selected. The trial and crror methods 


gas 


X.P 
("p 


f calculation were as follows: 
1. Bubble Point 
XP 


(~p 


ompany 





Mole fraction of components 
ot com 


here: X 
P = Vapor pressur« 
ponents (mm Hg.) 
P, = Total Pressure (mm Hg.) 
This is a trial and error solution. At 
a given pressure, when the correct 
bubble point temperature is assumed, 
the above equation will be satisfied. 
2. Dew Point 


P, 


1.0 


t components 


X=M ractior 


\ apor pressure ot 
nponents t 


Total pressure (1 


This is a trial and error solu- 
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PSEUDO-REDUGED PRESSURE VS MOLECULAR WEIGHT 
AT CONSTANT FLASH SLOPE RATIO 
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tion. At a when 


correct 


given pressure, the 
temperature has 
been assumed, the above equation will 


dew point 


be satisfied 


3. Intermediate Points, The intermedi- 


ate points were calculated from ma- 
terial balances assuming that Raoult’s 
and Dalton’s laws are valid. 
_ XsPs 

\ 
P,. + Ps) ‘ P;, P. + Ps} 


i 


X,P 


traction of components 
r pressure ot 
omponents (mm Hg.) 
Total pressure (mm Hg.) 
Percent vaporized 
Percent in liquid residue 
This is also a trial and error so- 
lution. The method is described briefly 
as follows: With a basis of 100 moles 


of original charge and at the selected 


August, 1949 


6 
TBP SLOPE - °F/% 


FIGURE 4 


total pressure, (L) is assumed. This 
fixes the value of (V) from a material 
balance (V 100 —L). A tempera- 
ture is assumed and the vapor pressure 
of the components are determined fram 
vapor pressure charts. The correct so- 
lution is obtained when the assumed 


Slope 


(L) 


value of (L) and the computed value 
of (L) from the above equation are 
equal, The percent vaporized (V) is 
obtained from a material baiance 


(V 100 —L). 


The calculated data for 
curves for Mixture | are 


the flash 
given in 


presented 


Table 5 and the curves are 


in Figure 2. 
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Slope 


The slopes of both true boiling point 
curves and flash vaporization curves 
were determined using the tempera- 
tures of the 10 percent and 70 percent 
vaporization points. 
lr °F. at 70%) —(T °*I 

60% 


at 10%) 


Previous investigators have used this 
definition of slope because it more ac- 
curately characterizes the distillation 
curve. This investigation also shows 
that the 10 and 70 slope is a good 
average for the entire curve. The ratio 
of the slope at a given pressure (P) 
to the slope at atmospheric pressure 
for both flash and true boiling point 
curves were obtained directly from the 
calculated slopes. 


Pseudo-Reduced Pressures 
The pseudo-reduced pressure was 
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TABLE 5 
Equilibrium Flash Vaporization Curve Data 
Pressure (mm Hg.) 
Mixture 1 


Percent 


Percent 
Vaporized Temp. “F 


\ aporised 
BP 218.3 BI 
54 24 ‘ 


aL 


45.5 


5 


calculated by the following 


The pseudo-critical pressure was 
computed by averaging on a mol frac 
tion basis the critical pressures of the 
pure componenits 


ised it the corre 


Tables 6 and 7 


Similar values were ob 


Calculated values 
lations are presented ir 
for Mixture | 


” 
o 


FLASH SLOPE 


200 
Percent 
Vaporised Temp. “F 


100 


Percent 
Vaporised 


Percent 

Vaporiszed Temp. “F 
B.P 109.3 B.P 
14.2 115 15.4 
M7 15 34.5 


53.58 


SI 
D.P 


tained for the other mixtures, The va- 
lidity of the correlations presented de- 
pends primarily on the accuracy of the 
vapor pressure data. The values used 
were the latest and presumably the 
most reliable ones available.*:'* With 
respect to the components used in the 
mixtures a maximum variation in the 
vapor pressures reported by Brown 
and Rossini’® of 5 percent was noted. 
Extrapolated values were used where 
no other values were available 


The slope of the true boiling point 


FIGURE 5 
FLASH SLOPE VS PRESSURE 
AT CONSTANT TBP SLOPE 


100 
-RESSURE -mm Hg 


curves decrease with decrease in pres- 
sure. Also the ratio of the slopes de- 
crease as the pseudo-reduced pressure 
decreases. The flash slope increases 
with decrease in pressure and the slope 
ratio increases with decrease in pseudo- 
reduced pressure. 

All correlations indicated a vari- 
ation with the character of the mix- 
tures studied. Molecular weight ap- 
peared to be the best correlating 
variable of the mixture characteristics 
investigated. 

Figure 3 is a plot of pseudo-reduced 
pressure versus molecular weight with 


Table 6 
True Boiling Point Distillation Correlation 
Data 
Mixture 1 
Pp pseudo-reduced pressure 


Slope at P. 50 
Slope Percent 
F/%) Slope at Atmos F 


Pressure 

mm lig 

HO 

SOO 

200 

om 
0.0004 
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THEORETICALLY CALCULATED 
CURVE AT ATMOS 


NELSON 6 
aT aTMos 


EXPERIMENTAL VALUES 


HARVEY CORREL 








the ratio of the flash slopes as a para- 
meter. 

The relationship between the true 
boiling point slope and flash vapori- 
zation slope shows very definitely the 
influence of pressure. Heretofore, the 
relationship was correlated at atmos- 
pheric pressure and the correlation 
was assumed to be valid at all pres- 
sures below atmospheric. Figure 4 in- 
dicates that this assumption is incorrect 
and that at sub-atmospheric conditions 
the pressure at which the distillation 
or vaporization is conducted should be 
considered. Figure 5 represents a plot 
of the slope of the flash vaporization 
curve versus the log of the absolute 


5 6 
TBP SLOPE - °F/% 
FIGURE 6 


pressure at constant true boiling point 
distillation curve slope. 

Nelson and Harvey® recently pub- 
lished a correlation relating atmos- 
pheric flash vaporization and true boil- 
ing point data based on slopes and 50 
percent distillation temperatures. Fig- 
ure 6 compares the results of this in- 
vestigation at atmospheric pressure 
with the Nelson and Harvey correla- 
tion, In addition, points derived from 
published experimental data are in- 
cluded on the plot. 

Figure 7 shows the relationship of 
the 50 percent boiling points of the 
true boiling point and flash vapori- 
zation curves computed in this investi- 
gation, the recommended correlation 


TABLE 7 
Equilibrium Flash Vaporization Correlation Data 
Mixture 1 


Slope at P 
Pressure Sle 


mm Hg Slope at Atmes. 


50 Percent 


Point (°F B.P. CF : F P, 





760 6 1.000 
500 ( 1.028 
200 97 1.070 
100 | 1.100 
50 522 1.124 
0 530 142 


August, 1949 


218.3 } 0.0332 
192.8 242.0 7 0.0218 
0.0087 
109.3 162.8 0.0044 
80.5 134.7 b 0.0022 
0.0004 


141.6 194.2 
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of Nelson and Harvey, and experimen- 
tal points from the literature. It is in- 
dicated that the 50 percent boiling 
point is a valid correlation point not 
only as atmospheric pressure as previ- 
ous investigators have found but also 
throughout the sub-atmospheric pres- 
sure range. 


Conclusions 

The true boiling point curves de- 
crease in slope with decrease in pres- 
sure from 3000 to 10 millimeters of 
mercury. This decrease in the true 
boiling point curve slope with de- 
crease in pressure is a function of the 
molecular weight of the mixture being 
distilled. 

The flash vaporization curves in- 
crease in slope with decrease in pres- 
sure from 3000 to 10 millimeters of 
mercury. This increase in the flash 
vaporization curve slope with decrease 
in pressure is a function of the mo- 
lecular weight of the mixture being 
‘lash vaporized. 

The 50 percent boiling points of the 
true boiling point and flash vaporiza- 
tion curves are essentially equal 
throughout the pressure range investi- 
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and Souders, M. Pet. Enc 


Therefore, the relationship be greater accuracy will be attained in 
tween the 50 percent boiling points ol using these correlations than is pos- Obr i N. Ind. Eng. Chem. 24, 


the true boiling point and flash vapori sible by the older methods. ‘2 Othmer nd. Eng. Chem. 32, 841-56 


gated 


zation curves is a 45° line at least for 4 - , ieee 
mixtures exhibiting reasonably uni LITERATURE CITED 
form distillation curves 
The correlations presented enable 
the determination of the sub-atmos 
pheric flash vaporization curves more 
correctly than was possible before 
under the assumption that vacuum 
flash curves are parallel to the atmos 
pheric flash curves 
There is some question as to the ad 
visability of relying too strongly or 
the correlations presented here in cor 
sidering petroleum stocks whose dis 
tillation curves exhibit abnormal cur 


vature. However. it is believed that ; 





Benzol-Ketone Dewaxing Plant in the Socony- 
Vacuum Oil Company, Inc.'s, Paulsboro, N. J., 
Plant. 


Lubricating Oil Additives determined as follows: Equations de- 


veloped for fluid lubrication include 
a dimensionless parameter: 


PART Ill. OILINESS CARRIERS 
V. A. KALICHEVSKY “* 
-al Engineer, Magnolia Petroleun er 
Beaumont, Texas r—absolute viscosity, (F)(T)(L)* 
number of revolutions per minute 
(T) 


P—load per unit of projected area, 


(F)(L) 


When this parameter is plotted 

The lubricant is expected to reduce related phenomena are referred to as against the observed friction a straight 
friction and to prevent wear of the “dry lubrication.” line is obtained if the conditions cor- 
The dividing line between the fluid respond to those of fluid lubrication. 
and boundary lubrication is at the However, a certain point is reached 
point where the laws of hydrodynam- when the experimental values cease to 
ics stop to apply. This point may be coincide with the theoretical curve, At 





rubbing surfaces by maintaining a 
film which eliminates direct metal to 
metal contact. When clearances are 
large and the lubricating oil film rela- 
tively thick the friction between the 
surfaces is dependent entirely on the OILINESS AGENTS were the first additives developed for use in lubri- 
internal resistance or viscosity of the cating oils. For more severe service extreme pressure lubricants and 
lubricant, and the resulting phenomena anti-welding agents are employed. Although the oiliness agents are 
can be analyzed by the laws of hydro- helpful when conditions of boundary lubrication are encountered, their 
dynamics covering the field of “fluid indiscriminate use is not always warranted or desirable. Notwithstanding 
lubrication.” However, if the two sur- a considerable amount of experimental work done on this subject, many 
faces are separated by a very thin film of the problems connected with the use of oiliness agents remain 
of lubricant the laws of hydrodynamics unanswered and conflicting results are often obtained with different 
cease to apply. The resulting condi- testing equipment. 

tions have not yet been completely The number of patents pertaining to oiliness agents is very great. For 
analyzed and understood and are easy reference they are tabulated under various headings and alpha- 
treated separately under the general betically. Most of the recommended substances are of polar or slightly 
subject of “boundary lubrication.” Fi- acidic and corrosive type requiring adjustments in quantities added to 
nally the two surfaces may be in direct the oil for protecting the engine from excessive corrosion and wear. 
contact with each other, a condition Because of the multi-functional nature of many additives their exact 
which results in bearing failures. The classification is often difficult, if not impossible. 
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this point the region of boundary lu 
brication begins 

While in fluid lubrication viscosity 
of the lubricant determines friction 
between the two sliding surfaces, in 
boundary lubrication substances hav- 
ing the same viscosity may have a dif- 
ferent effect on the friction coefficient 
This is an evasive property of lubri- 
cants which has not been formulated 
in standard units and is referred to as 
“oiliness.” It is defined as that prop- 
erty of the lubricant which causes a 
difference in friction when two lubri- 
cants of the same viscosity at the tem- 
perature and pressure of the film are 
used under identical conditions.’ The 
lubricant giving less friction is con- 
sidered as the one possessing greater 
oiliness, 

The matter is complicated by the 
fact that oiliness depends not only on 
the lubricant itself but on a number of 
other variables, It varies with the na- 
ture of materials forming the bearing 
surfaces. Superfinish increases the load 
carrying capacity but friction may rise 
if extra highly polished surfaces are 
employed, The method of preparing 
and cleaning surfaces is therefore of 
much importance in oiliness measure- 
ments, Surfaces which are slightly oxi- 
dized on contact with air will give 
different results from those free of 
films. Even the nature of the 
atmosphere surrounding the experi- 


such 


mental set-ups may influence the ob- 
served conditions. This demonstrates 
the difficulties encountered in measur- 
ing oiliness of lubricants and explains 
contradictory results which may be 
obtained by using different equipment 
or by varying the experimental proce- 
dures. It is also not unusual that dif- 
ferent testing devices may produce 
contradictory results by rating some 
lubricants in the opposite order, 

In fluid lubrication a decrease in the 
viscosity of a lubricant decreases fric- 
tion. However, in boundary lubrica- 
tion a reduction in viscosity is accom- 
panied by an increase in friction. This 
generates additional heat which cannot 
be removed by freely circulating the 
lubricant through the bearings because 
of very small clearances, As a result 
of the temperature rise viscosity of the 
film is reduced further causing addi- 
tional rise in friction. 

Occasionally conditions are encoun- 
tered when none of the known lubri- 
cants are capable of maintaining the 
film between the metal surfaces be- 
cause of extremely high pressures in- 
volved, and direct metal to metal con- 
tacts become inevitable. For instance 
in lubrication of automobile gears 
pressures between the gear teeth may 
be as high as 400,000 psi. with rub- 
bing velocities from 0 to 300 feet per 
minute. Under such conditions the 
main function of the lubricant is not 


to provide a fluid film which it cannot 


do but to prepare the surfaces for 
service by forming a protective coat- 
ing on the metal, This is accomplished 
by the use of anti-welding agents, In 
the absence of these agents the bearing 
temperature would rise until it reaches 
that of the lower melting-point metal 
and the excess heat would be absorbed 
by the latent heat of fusion. The anti- 
welding agents hinder possible forma- 
tion of alloys and insure continuous 
lubrication. 


Summary of Discussion 

Briefly the above discussion may be 
summarized as follows: At low pres- 
sures the lubricant is capable of pro- 
tecting bearings irrespective of the 
tenacity with which it adheres to the 
metal. At higher pressures the ability 
of the oil to adhere to the metal be- 
comes of increasingly greater impor- 
tance as otherwise it may be squeezed 
out from between the rubbing surfaces. 
At extremely high pressures the lubri- 
cant must act chemically on the metal 
surfaces forming a suitable coating to 
prevent possible seizure. The anti- 
welding agents cannot be thus consid- 
ered true lubricants and their descrip- 
tion is therefore omitted although in 
some instances it is somewhat difficult 
to differentiate between them and sub- 

(Text Continued on Page 126) 


Duo-Sol Unit of Socony-Vacuum’s Paulsboro Plant. This unit is used for solvent extraction of impurities and other materials from lubricating oil stocks. 
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Date | 


U.S. Patent 
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TABLE 9 


Inventor 


Related Additives 


Substance 


U.S. Patent 


Date Inventor 





a Compound: 
lkal metal wi, one chlo- 
ride and cb! chloride 


Aluminum stearate = -— 
butyloxyethy! ether. 


Aluminum, 


Aluminum, cobalt or nickel deriva- 
tives of alkylated aromatic com- | 
nds containing oxygen or sul- | 


ur. 
Aluminum soaps of acids present in 
oxi wax 
Aluminum or sine stearate, rapeseed 
castor oils. 
Aluminum or sine oxide and sinc 
te 


stearate. 

Antimony or bismuth compounds 
and derivatives of sulfur and 
chlorine. 

Antumony ‘pentasulfide, stannic eul- | 
fide or mercuric sulfide 

Diethyl arsenic pbenyl-stearate 

Barium octyl, 1 or dodecyl 
salicylate monosu! 

Caleium, lead or aluminum salt of a 
eblorinated naphthenic acid. 

‘alerum chloride phenylstearate 

Calerum chlorophenylmercapto- | 
stearate, condensation product of | 
chlorobenzene and oleic acid and | 
similar substances. 

‘aleium pheny] stearate and chiori- 
ated wax. | 

‘aleium pheny! stearate and chior- 
nated naphthalene 

‘aleium soap of dichloro fatty acid, 
chlorostearie acid or synthetic 
petroleum acids containing halo- 
gen, sulfur or phosphorus. 

Calerum soap of phosphonic acids | 





‘uprie aleoholate of = 
phine and similar ye com- 
pounds, | 

Cupro-bromide or butyl! su fide and | 
alkeny! succinic acid. | 

Earth alkali meta) phenolate sul- 
fides used for reducing corrosive- 

ness of chlorine or sulfur com- 


pounds. 
Heavy meta! naphthenate and sul | 
furised methy! abietate 
Heavy meta! soaps of phosphorised | 
wax hydrolyzates. 
Iron oxide or sulfide (collodial 
Lead naphthenate and sulfurised 


jojoba o1 
Lead soap and corrosive sulfur 
soap of oxidised petroleum | 
acids and a sulfur compound. | 
Magnesium stearoy! benzoate | 
Metal compounds containing metal | 
to earbon bonds, halogen and sul- | 


fur 
Molybdenum sulfide 


Oxygen compounds treated with 
phosohorus pentasulfide and neu- 
tralized with amines, ammonia or 
metals. 

Potassium ethylanthate reacted with 
perchloromethylmercaptan and 
similar reaction products. 

Sodium chloroacetate and chiori- | 
nated wax condensation product. 

Sodium or potassium salt of an or- 
ganic acid and chlorinated wax. 

Stannic chloride and a mercaptan 
substituted fatty acid reaction 
product 
n salt of sulfurized carboxylic 
acid, diphenylboron mercapto- 
stearate, triamylammonium mer- 
captostearate and similar com- 
pounds 

Zine soape 


Borates: 
Carboethoxyundecy! diethylborate 


Chiorophenylboric acid dibuty! ester 
Chloropropylborate 


Sthea Compounds: 
Para-toly! silicon trichloride 


Sihea aerogel 
Tereachloropropy! silicate 


Hydrecarbens: 
Cyche compound containing alkyl 


rad 
Montan wax (bleached 
Pennsylvania residuum extracted 
with acetone. 


Oxygenated Compounds: 
Acetic esters of monohydrie alcohols 
Acetylated castor oil 
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2,199,944 5 


| 2,156,803 


2,273,471 2-17-42 
2,260,341 


2,276,341 


| 10-28-41 
3-17-42 

2,417,087 3-11-47 

2,202,364 

2,144,469 

2,131,138 

2,348,317 


2,421,543 


2,288,288 
2,311,931 


2,169,155 


2,239,953 
2,223,127-9 


2,222,938 
2,222,964 
2,225,365-7 
2,298,080 10- 6-42 


7-40 


2,157,873 
2,424,204 


5 939 
7-15-47 
2,220,843 ll- 540 
| 2,411,082 11-12-46 
2,290,032 
2,212,809 
2,202,394 
2,242,174 


7-14-42 
8-27-40 
5-28-40 
5-13-41 | 
2,330,239 
2,334,566 


9-28-43 
11-16-43 
5- 2-39 


4-15-47 
4-15-47 | 


2,419,153 
3,419,153 


2,247,042-6 | 6-24-41 


2,309,336 1-26-43 


2,395,457 2-26-46 


2,088,193 7-2 


2,257,750 


2,214,634 9-10-40 


2,333,871 1l- 943 
2,413,718 1- 7-47 
2,154,008 4- 11-39 


2,129,281 ® 6-38 


2,260,625 
2,242,400 


10-28-41 
5-20-41 


2,363,880 11-28-44 


1,787,951 1- 6-31 | 
2,139,668 12-13-38 | 


2,113,752 4-12-38 
2,115,341 4-26-38 


| Zimmer, J. C 


Kimball, R.H 
Schott, J. E. 

Prutton, C. F. 
Prutton, C.F. 


Wiesevich, P. J 

Townsend, W. FE. and 
Maxwell, R. 0. 

Gansert, A. E. 


Waugh, 5. P. 


Cook, J. F. 


Fairhe, M 
j 
| Vobach, A. C 


Bray, U. B 


Clarke, P. 8. and 
Flaxman T 
be Peski, Y% J. and 

Van Melsen, J. A 


Van Peski, A. J. and 
oser, F. R 
and 
MeNab, J.G 


Johnson, J. W 


—_— E. F. and 


Lankelma, + P 
Prutton, C. F 
Lincoln, B. H 


Cooper, H. 8. and 
Damerell, V. R 
Musselman, J. M. and 
Lankelma, H. P 


Badert- 
and 


Berger, H. G., 
scher, D. FE 


Seger, F. M 
Byrkit, G. D 
Byrkit, G. D 


Evers, W. I 


Lincoln, B. H. and 
Byrkit, G. D 


Dombrow, B. A. w 


Lincoln, B. H 
yrkit, G. D 
Lincoin, B. H. and 
Byrkit, G. D 
Loane, C. M. and 
Shoemaker, B. H 


and 


Lincoln, B. H. and 


Byrkit, G. D 
Kistler, 5. 8 
Loane, C. M, and 

Shoemaker, B. H 


Lieber, E. and 
Cashman, A. F 

hen 9 W. and Frese, E 

Breth, F. W. and 
Kinsel, A 


Wiesevich, P. J 
Mikeska, L. A. and 
_Turner, L. B 
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Cuptenated Compounds—Continued | 
cids obtained by oxidising syn- 
thetic oils produced by polymeris- | 


ing olefins. 
Alpha-hydroxy biphenyl! 


Bensaldehyde, salicyl aldehyde or | 
acid. 


benzoic 
Buty! furoate 


3-carbomethoxy-4-bydroxy-phenol 
Coconut ol 


Diethy! xanthy/ ethy! ether 
Easterified 
Esters 
from oxidized hydrocarbon oils. 
Ethyl oleate or methy! stearate 


Fatty acids condensation products 
with coal tar fractions. 


n 

Hydroxyacids, esterified with ali- 
phatic ’ 

Hydroxylated acetal 

Isopropy! alcohol and soybean oil 

we ~ ate of acids from oxi- 

inpropyl ese of petroleum napb- 


Maleiec anhydride condensation 


product with diolefins 
Methylenebigallic or methylenedi- 
salicylic acid. 
Methylene diresorcinol 


Methy! phenyl stearate 
Methyl or ethy! oleate or abietate 


Mixed ketones 


Naphtheniec acid ester of diethylene | 


alycol monobuty! ether. 


-_ acid phthalate, naphtheny! | 


id phthalate and similar sub- 
pom a 
Oleic acid 
Oxidized paraffin wax 


Onxidized paraffin or amorphous wax 
or hydrocarbon oil. 

Phenylbensoylbenzoie acid deriva- 
tives. 

Phthalic esters 

Stearol 

Tertiary butyl ether of o-ethyl-p- 


cresoi. 
Wool oil acetic ester 
Compounds of Sulfur, Selenium or 


Acetothieophenide 

Alkyl phenol sulfides, selenides or 
tellurides 

Alkyl xanthie disulfide 


Aromatic sulfine acid esters 


Bensothiasole tetrasulfide 
2,4-dinitropbeny! thiocyanate 


Disulfide from petroleum mercap- 


tans. 

Dixanthy) dialkyl thioether 

Eaters containing sulfur, selenium 
or tellurium directly connected to 
&n aromatic ri 

Heptadecy! phenyl] thioketone 

Hydrogenated sulfurized abietic 
acid derivative. 

Isoamy! ester of bensene mono-or 
di-sulfonie acid. 

Mercaptobensothiaszole 

Nicolet and de Milt's acid 

Organic polysulfi 

Selenium oxide or selenocyanate 

Sulfides of ester-substituted aro- 
matic hydroxy! compounds 

Sulfonated wool oil 


Sulfur (elemental 


aleobols 
of lower alcohol and acids | 


2,128,574 


2,117,076 
2,134,554 
2,113,754 


2,164,393 
2,201,484 


| 2,161,584 


2,370,299 
2,096,390 


2,210,140 
2,077,068 


2,204,661 
2,087,603 


2,370,300 
2,143,142 
2,115,354 
2,243,420 
2,224,541 
2,149,857 


2,194,478 


| 2,267,337 


2,211,163 
2,186,646 


2,033,543 
2,173,117 
2,158,096 


1,319,129 


| 1,826,439 
1,932,381 


2,043,923 
2,231,248 
2,215,590 


2,274,617 
2,263,663 


2,168,262 
201,258 
1,850, set 
186,271 
2'359°270 

2,388,047 

2,172,285 


167,730 


2-2 
| 10-19-37 


10-26-37 


8-30-38 Van Peski, A. J. and 
Coltof, W 


5-10-38 Bennett, H. T. and 
Prather, C. 
10-25-38 Grobel, L. P. 


4-12-38 | Zimmer, J. C. and 


7- 4-39 
5-21-40 


6- 6-39 

7-45 | 
& 640 
4-13-37 


6-18-40 
7-20-37 


27-45 | Farrington, B. B 
Dietrich, M. A 
Wasson, J. 1 
Frolich, P. K. 

| Froliech, P. K. 


~10- 39 


Mikeska, L. A. and 


12-23-41 


8-13-40 
1- 940 


3-10-36 


919-39 | Johnson, J. W., Jr. 


5-16-39 | Wernts, J. H 


10-21-19 Somsheombe, J. E. and 
Wells, H. M. 

10- 6-31 | Stryker, D. 

10-24-33 | Galleworthy, B 

6- 9-36 | Burwell, A. W. 


Bowden, F. P. 


Maverick, G. M 
my, 

Wasson, J. I. and 
Smith, W. M 

Mikeska, L. A. and 
Coben, C. A 


2-11-41 


Bergen, D. E 
Mikeska, L. A. 


7- 2-40 


Knutson, A. T. and 
Graves, F. F 

Humphreys, R. L 

Downing, F. B. and 
Benning, A. F 

Mikeska, L. A. and 
Miller, 

Cook, E. W. 

Lieber, E. 


6-17-47 


4 841 
9-28-37 


6-25-40 


7- 6-43 


Cantelo, R. C. 
Morway, A. J. and 
Zimmer, J. C 
Klemgard, E. N. and 
Ricketts, V. L. 

Busse, W. F. 
Moran, R. C. 
Pevere, E. F. 
Shutt, R. 8. and 
Watkins, G. R 
Evans, E. A. and 
Elliott, J. 8. 
~~ Le H. and 


Bartlett, BF. 
Boynton, J. F. 
my R. R. 


6-18-40 
10-15-40 


8- 1-39 


5-21-40 
3-22-32 
1- +40 
9-26-44 


10-30-45 | 


C hitterling, C. 
Cuiterting, M. 
Dimick, G. 
Henderson, E.Q 
64 | Hilton, W 
Hutchinson, H. R 
Mandel, A. G. 


illiams, J 














TABLE 9 (Continued) 
Oiliness Carriers and Related Additives 


Substance U.S. Patent Date Inventor U.S. Patent Date Inventor 





Compounds of Sulfur. Selenium or ted Substances Continued 
Telluriam = (Continued mation products containing | 1,945,615 3 Lincoln, B. H. and 
ndensation products of two halo- 1,939,904 
ids or esters 
jorocatechol 2,250,384 
and Henriksen, A 
Dichloroeinnamy lacetophenone 5,860 3-2! Wilhams, N 
Dichlorohydroquinone distearate 157,078 5-2 Lineoln, B. H. and 
Byrkit, G. D. 
3. 3-dichloro-4-hydroxy butanone 335,434 
Dichlorophenylethy! cinnamate 326,315 
Dre opheny! methy! polysulfide, 185,008 
hiehloronaphthy! methy! polysul- Loverde, A 
fide, dichloroanthracy! methyl 
polysulfide and similar compounds 
Dinaphthyl or dixyly! dichloroethy-| 2,161,678 5-34 Klipstein, K. H 
Diphenyidichloromethane 2,308,622 Lincoln, B. H, and 
Byrkit, G. D 
Fatty chiondes condensation prod- 2,033,546 } Christensen, C. BE. and 
Sulfurized monohydric pher ) 222.643 11-2" lim j icte with coa! tar derivaties Selby, W.M 
Sulfursed mono-olefin polymer ( r Fluornated hydrocarbons 2,201,166 7 Maag., 0. L 
Sulfuriszed obey! or sperm alcot 2 5t ‘ 1 t Halogenated aleohols 2,206,573 7 Lincoln, B. H., Steiner, 
Sulfursed pheny! cinnamate 2.35 ! Qu Lineolr and W. L. and Henriksen, A 
Halogenated aromatic acids and | 2,255,085 9 Prutton, C. F. and 
polymers from acke ) 308.2 " nd their derivaties Smith, A. K 
es J Halogenated aromatic amines 2,248,925 Lincoln, B. H., Steiner, 
d polymer of r at] 45.5 2 Or I W. L. and Wolfe, J. W 
di rubber polymer Towr Halogenated aromatic hydrocar- 2,066, : Henriksen, A. and 
{ spern ‘ j bons of phenylbenzene type Lincoln, B. H 
Halogenated dicyclobexy! ether 37,7 2 Prutton, C 
Smith 
Halogenated diphenylene oxide 936,67 28-3: Henriksen, A. and 
Lincoln, B. 
Halogenated ester of carbome acid ' Knutson, A. T. and 
Graves, E 
Halogenated foots oil g 2-2 Lincoln, B. H. and 
Byrkit, G. D. 
Halogenated hydroaromatic ketone Knutson, A 
Halogenated organic acids conden- vs 12 33 | Lincoln, B. H. and 
sation products with halogenated Henriksen, A 


war 
Halogenated and partially hydrox- | 2,272,923 Prutton, C. F 
ylated organic acids 
Halogenated organic esters . Lincoln, B. H. and 
Henriksen 
Halogenated paraffin wax 556 ‘ Prutton, C. F 
Halogenated Substances Halogenated petroleum oils 155.2 4 Prutton, C. F 
blorinated aleot arr 1 I H., Steiner Halogenated petroleum wax Valentine, J 
r Halogenated pheny! compounds 7 Lincoln, B. H. and 
Henriksen, A 
Halogenated “‘tall « condensed 262, Lieber, E 
benzene, naphthalene or 


Sviena 
Halogenated terpenes 2 Steiner, W. I 
Hydrox enzy! chloride derivatives 7 | Mikeska, L. A. and 
Kittleson, A. R 
hlorostearate and pinene 7,17 . B. H. and 


no and di-chiormnated deriva 07,905 ston, A. W. and 
tives of xyly! heptadecy! ketone Christensen, C. E 
and similar suletances 
Oeta- or hexa-halopropane 2.316, ' } Whittier, W. A. and 
B 


Ortho-dichiorobenzene, methy 

chiorosalheylate and similar sub- 

stances 

yehlorinated naphthol 

Tetrabuty! ammonium iodide 7 

Tetrachlorodibenzy! and : 2 Whittier, W. A 

substances 

Inehloropheny! stearate D. 157,078 § ; Lincoln, B. H. and 
Byrkit, G. D 


} 


tregen Compounds 
Alkyl pheny! ether of 2.4-dinitro- 2. 5 5-3 Cantrell, T. L. and 
Turner, J. O. 
peridine salts of fatty acids 5) «Barker, G. E 
jerivaties of napb- 5,17 Musselman, J. M. and 
Lankelma, H. P 
Penniman, W. B. D 
Dietrich, M. A 
c Lankelma, H. P. 
Henr t t I 
Pruttor nd t nyl t 903 2 } | Van Bes, P. R. and 
Smutt bite, E. R 
Bushoy I ated ty 2 4,101 Carmichael, E. 5., 
Marsh, W DeCiray, 
Prall, J 
Morway, A. J. and rile Ralston, A. W., Pool, 
r, FL O. and Harwood, J 
H., Steiner r 2,136, 88! Moser, F. R. and 
and Henriksen, A Tuyn, M.C 
romatics 2,066. 36 «6 Caleott, W. 5S. and 
McHarness, R. C 
Phenylethanolamine 2,325. 7-27 Montgomery, J. V. and 
Goodson B 
hlorinated stearic acid j 4,97 12-19-33 t “ Polymerized stearonitrile 2,125, Ralston, A. W 
yl oxde condensatior neolr Triethanolamine reaction product | 2,018.7 ¥: Ellis, C 
Chlorinated stearone with stearic or oleve acid 
Chiorobenzoie acid and a corromor . ¢ 1-13 Prutt + Urethans 
inhibitor 
Chiorobe nsopbenone 2 » r Steiner Phosphorus (ompounds 
and Byrkit, G. D Beta-amy! phenoxy ethy! phosphite 2,230, Mikeska, L. A. and 
Chioro-ceter and a hydrogenated 2,272 2-10 neolt H. and Nelson, J 
derivative of naphthalene r Dnalky! and diary! dithophosphornie 343, 7 Osborne, J. L 
Chioronaphthalene : 1 5 J acid derivatives 
Chloronaphthalene, chiorotipbeny 7 ru Diphosphorous esters a Engelke, E. F 
and sumilar substances Lecithin and lanolin or sperm oi! . Hendrey, W. B 
Chiorophthahe acid 251,73 5 neolr i Pheny! 1.4-phosphozane 160,918 I Sebreiber, W 
Phoshine oxide or sulfide 38,83 2 Butz, J.G 


2,187 Johnson, J. W 
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Substance 


U.S. Patent 


Date 


TABLE 9 (Continued) 
Oiliness Carriers and Related Additives 


Inventor 


Substance 


U.S. Patent 


Date 


Inventor 





Phosphorus Compounds Continued 

Phosphines which may or may not 
contain chlorine and sulfur 

Phosphites and alnetic acid esters 
condensation products. 

Phosphoric acid esters 

Phosphorised castor oi! 

Phosphorized cracked petroleum re 
srdua 

Phosphorus acid ester and aroxyal- 
kanol reaction product 

Phosphorus acid esters 

Tolylphosphite 

Trialky! phosphates 


Tricardany! phosphate 

Triethy! phosphite 

Tripheny!phosphine 

Tripheny! phosphite or phosphate 
and stearic acid 

Triphenylphosphite and propyl 
phenexpunsthonel reaction prod- 


uct 
Tritoly] phosphate and an aliphatic 
ketone. 


Compounds ef Sulfer and Halogens: 

Ary! sulfony! chloride 

Chlorinated peraffin wax treated 

with a polysulfide. 

Chlorinated naphtha treated with 
an alkali alky! thiocarbonate in 
the presence of acetone 

Chiorinated paraffin wax treated 
with sodium sulfide. 

Chiorinated solvent extract and 
sodium mercaptide reaction prod- 


uct 
Chlorobensy] alky! xanthates 


Chlorobensy! sulfide and methyl 
naphthenate 

Chloro-sulfurised paraffinic hydro- 
carbon and a solvent extract. 

Condensation product of an aro- 
matic compound and chlonnated 
wax, and sulfur and chlorine com- 
pounds 

Dibengy] disulfide and chlorinated 
wax or a halogenated ether or ester 

Dibenzy! disulfide and chlorinated 
wax or chlorinated dipheny! ether 

Dibenzy! sulfide containing chlorine 

Ethanesulfony! chlonde 


Halogenated naphtha and alka! 
thiocyanate reaction product 
Halogenated organis compound and 

sulfurised mineral oi! 
Halogenated thio-ether 


Halogenated xylene and sulfur 

wobutylene polymer contaimng 
ehlorine and sulfur 

Perchloromethy! mercaptan 


Perchloromethylmercaptan and sul- 
fur reaction product 

Perchioromethyimercaptan and lard 
or linseed oil reaction product 


Perchloromethy|mercaptan reaction 
product with 2-pentane, lard oil, 
olive oils, cottonseed oi] or linseed 


ol 
Reaction product of an organic 
halogen and sulfur compound 
Sulfonyl fluonde of octylbenzene 

Sulfur and chloronaphthalene 

Sulfur chloride condensation prod- 
uct with hydrocarbons. 

Sulphur chloride and isoolefin poly- 
mer reaction product 

Sulfur chloride and olefin reaction 


a— 
Sulfur chloride reaction 
with a solvent extract 
Sulfurized halogenated naphtha 
and an auto-condensation prod- 
uct of hydroxyarylalky! amine 
Tetrachlorodipheny! sulfide 
Trichlorobensyl butyltrithioene- 
carbonate 
Compounds of Sulfur and Nitrogen 
Aliphatic amine thiocyanate 
Dodecene dithiocyanate 


product 


Heptadecyithioamide 

Nitrothiophene 

»ara-Toluenesulfonhydrozamic acid 
henol isothiocyanate and a hydro- 
carbon isothocyanic ester 

eae — nitro- 

bensene sulfi 

Sulfur-Naphthalene a an sro- 

matic amine 
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2,260,303-5 
2,392,468 
2,414,263 
2,294,817 
2,359,979 
2,349,462 
2,315,544 
2,220,851 
2,340,331 
2,389,513 
2,294,804 
2,149,271 
2,203,102 


2,325,076 


2,278,851 


| 2,232,649 
2,124,598 


2,163,535 


2,192,700 


2,311,500 


2,422,769 
2,417,088 
2,361,522 


2,369,149 


2,208,161 
2,322,209 


2,153,482 
2,219,164 


2,202,641 
2,204,620 
2,213,088 


2,396,223 


"259.695 


» 29%. 252 


2,319,183 


2,347,217 


2,244,075 


2,215,432 


10-28-41 
S46 


10-10 44 
5-23-44 


5-40 

- 5-40 
2- 1-44 
11-20-45 
9 1-42 
3- 7-39 
6 4-40 


7-27-43 


Engelke, E. F 
Engelke, E. F 


Kemp, L. C., Jr 
Van Bijck, Ww.J.D 
Engelke, E. F 


Reuter, R 


Reuter, R 
Schreiber 
| Knutson, A. T. and 
Graves, 

Kemp, L 

Ricketts V. L 
Butz, J. G. 

Powers, K. P 


Reuter, R 


Hillman, E. 8. 


Auer, L 
Turner, L. B 


Berger, H. G., Moran, 
R. C. and Seger, F. J 


Turner, L. B 


Zimmer, J. C. and 
MeNulty, G. M 


Blake, E 
Godfrey, 
Prutton, C 


Zimmer, J. C. and 
McNulty, G. M 
Lieber, E 


Prutton, C. F., Smith, A 
and Jobnso m, H 
Prutton, ( 


Prutton, C 
Moser, ¥ 
Tuyn, 
Bodies, D E., Berger 
H. G. and po F.M 

Prutton, C. F. and 
Smith, A. K 
Lincoln, B. H. and 
Henriksen, A 
Prutton, C. F 
Hull, C 


and 


Berger, H. G 
Badertacher, 
Seger, F. M 

Berger, H. G. and 
Seger, F. 

Badertacher, D. 

reer, H. G. and 
Seger, F. 3 

Badertacher, D. E., 
Seger, F. M and 
Berger, H. G 


D. E 


Prutton, C. F. and 
Smith, A. K 
Thomas, C. A 
Steiner, W. L 
Lincoln, B. H. and 
Henriksen, A 
Thomas, R. M. and 
Sparks, W. J 
Kimball, R. H 


Zimmer, J. C 


Zimmer, J. C. and 
MeNulty, G. M 


Clark, F. M 
Blake, E. 5 


Dietrich, M. A 
Loane, C. M. and 
Shoemaker, B. H 
Ralston, A. W 
Panagiotakos, P. C. 
Dietrich, M. A. 
Adama, E. W. and 
McNulty, G. M 
Mikeska, L A 


Swinebart, C. F 
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Compounds of Halogens and Nitrogen 
Acids containing a nitrile group and 
chlorine 
Btucine dichlorostearate or stearate 


a “wr amides of aliphatic 


nee chloroimine 
riamylammonium chloracetate 


Compounds of Sulfur and Phospher 
Condensation product of oeeies | 


and phenol treated with phos | 


phorus si ie. 

Mixed anhydrides of an alky! thio- 
carbonic acid and an acid of phos- 
phorus obtained by the reaction 
of phosphorus trichloride with an 
alkali ethy! xanthate. 

Paraffin wax treated with chlorine 
and phosphorus and sulfuriszed 
fatt 

Pheshenn and sulfur incorporated 
into a condensation product of 
phenol and olefins 

Phosphorus pentasulfide 


Phosphorus pentasulfide reaction 
product with a fatty acid ester. 
Sulfurised and phosphorized fatty 


oil. 
Sulfurised lard oi) and phosphorus 


Sulfurised and phosphorized lard oil 

Sulfurized and phosphorised lard 
oil, Twitchell reagent and diethy- 
lene glycol 

Triary! trithiophosphite 

Tripheny! or triamy! thiophosphate 

Tritoly! dithio phosphate 


Compounds of Chierine and 
phor 


us 
Amy! benzene dichlorophosphine 
Chiorinated tritoly! phosphate 
Esters of acids of phosphorus and 
ethylene dichlonde 
Halogenated lecithin 
Minera! wax and a phosphorus and 
halogen compound 
Phosphorized lard oi! and heptach- 
loropropane 
Phosph tus chloride and 
citrate 
Phosphorus trichloride reacted with 
a partially hydrogenated rosin 
Propy! or butyl benzene dichloro- 
phosphine 


trimethy] 


Compounds of Phosphorus and 
Nitrogen 
Tribenzylphosphazine 


Compounds of Sulfur, Halogens 
and Nitrogen 
Chlorinated octyl cyanide and sul- 
furised methy! oleate 
Reaction product of sulfur chionde 
and an aliphatic nitrile 


Compounds of Sulphur, Halogens 
ind jorus 


a 
Chioropheny] or chlorobenzy! thio- 
os 
Compounds containing a phos- 
phorus halide radical and sulfur 
or oxygen. 
Reaction product of lard oil, sulfur 
chloride and phosphorus trioxide 
Reaction product of lard oil, sulfur 
halide and phosphorus 
Reaction product of lard oil, sulfur 


2,300,291 
2,224,368 
1,959,054 


| 2,367,344 


2,228,325 


2,169,634 


| 2,226,420 


| 


2,405,482 


2,226,334 


| 2,235,161 
2,399,243 


2,274,025 
2,211,306 


382,121 
211,250 


9 
2 


2,188,943 
2,157,452 
2,263,618 


2,252,674 
2,254,337 


2,252,675 


2,190,715 


2,302,703 


2,353, 169-7 


2,141,142 


2,242,260 


223,793 


2,352,518 


halide and a phosphorus com- | 


pow 
Sulfophosphasobenzene chloride 
Tris (dichloroxyly!) thiophosphate 
Compounds of Sulfur, Phespborus 


and Nitregen: 
Reaction of phosphorus 
pentasulfide and 


an aromatic 
amine. 
Sulfurized and phosphorised acid 
amide 


Compounds of Phosphorus. Halegeas 


and Nitrogen: 
Phosphoasobenzene chlonde 


Reaction product of an aliphatic 
amine with phosphorus trichlo- 
nde, oxychloride, tri or penta sul- 
fide, or chlorosulfide. 


2,274,022 


2,268,232 


2,339,710 


2,355,106 


2,403,894 


2,348,044 


2,380,454 


2,146,584 


10-27-42 
| 12-10-40 
5-15-34 


Jolly, 8. E 


Musselman, J ‘: and 
Lankelma, U 


Henriksen, A A: 


1-16-45 | 


1-14-41 
8-15-39 


12-24-40 


& 6-46 


12-24-40 


3-18-41 


4-30-46 


2-24-42 | 


8-13-40 | 


8-14-45 


18-41 


2-20-40 


5-20-41 
12- 3-40 


7- 444 
2-24-42 


12-30-41 


1-18-44 





Lincoln, B. H 
Evans, E. A 
Olin, J. F. and 
Goshorn, R. H 


Cantrell, T. L. and 
Turner, J. O 


7 4 D. E., 
M. and 
janes, W -H 


Zimmer, J. C. and 
Morway, A 

Cantrell, T. L. and 

Turner, J. O. 


Morway, A ‘, and 
immer, J. C 
Musselman, J. M 


Yule, J. A. 


Whittier, W. A., 
Williams, N. D. and 
oire, be 
Whittier, W. A 
Anderson, P. T. and 
Moir, H. L. 


Evers, W. L 

Humphreys, R. L 

Downing Benning, 
A. F. and Johnson, F.W 


Jolly, 8. E. and 
Perrine, J. H 

Malisoff, W. M 

Morton, F 


Denham, R. B 


| Prutton, C. F 


Whittier, W. A 


Prutton, C. F., Smith, 
A. K. and Frey, D. R 

Morway, A. J. and 
Zimmer, J. C 


Jolly, 8. E. and 


Perrine, J. H 


Lincoln, B. H. and 
Byrkit, G. D 


Lincoln, B. H. and 
Steiner, W. | 


Ralston, A. W 


Prutton, C. F 


Peery, N. E 


Whittier, W. A. and 
Stucker, J. B 


Williams, N. D 
Whittier, W. A 


Lincoln, B. H. and 
yrkit, G. D 
Prutton, C. F 


Bartleson, J. D 


Whittier, W. A. and 
Stucker, 


Lincoln, B. H. and 
Byrkit, G. D 


| 
Lipkin, D. 











stances which are used in boundary 
lubrication. 

The straight mineral oils may be 
assumed to possess approximately the 
same degree of oiliness irrespective of 
the nature of the crude from which 
they arise or of the treating methods 
employed in their manufacture. Evans* 
found that practically all mineral oils 
have a film rupture strength of 4000- 
5000 psi, which is more than sufficient 
for all practical purposes, including 
motor lubrication, because in well lu- 
bricated bearings the loads rarely ex- 
ceed 2000 psi. and the rubbing speeds 
are high enough to maintain a constant 
film of oil between the bearing and 
the journal. However, when loads are 
very high such as in engines during 
the break-in period or in some of the 
industrial machinery it may be desir- 
able to improve the performance of 
lubricating oils by the addition of 
special oiliness carriers. 

A large number of substances has 
been proposed for improving oiliness 
of lubricating oils. Their proper clas- 
sification presents considerable diffi- 
culties, particularly because some of 
them chemical structure 
which suggests that their action may 
be attributed to causes other than those 
which could be explained by the preva- 
lent lubrication theories. The differen- 
tiation between the oiliness carriers and 
extreme pressure agents is likewise not 


possess a 


always possible and in many instances 
may depend not on the nature of the 
substance but on the quantity used. 
The oiliness usually have 
more or less pronounced acidic prop- 
erties and contain oxygen, sulfur, hal- 
similar elements in their 
molecule. This can he expected be- 
cause substances capable of maintain- 


carriers 


ogens and 


ing a tenacious film around the metal 
surface should possess a certain affin- 
metal without 
At the same time the 
high lubricants usually 
moderately insure 
an actual chemical effect on the metal 
order to their 
smoothness, Assuming that the rubbing 
surfaces may become slightly injured. 


ity towards the being 
unduly corrosive 
pressure are 
corrosive so as to 


surfaces in maintain 


high temperature would develop at 
certain protruding portions of the 
metal increasing the rate of chemical 
thus 


reactions and 


the surface 


smoothening up 


The list of substances recommended 
in the patent literature for decreasing 
friction between the rubbing surfaces 
is given in Table 9, Some of them are 
multifunctional or intended for certain 
particular uses, such as for cutting 
oils. However, they are all illustrative 
of the different types of compounds 
suggested for this purpose. 


TABLE 10 
Properties of Santopoids 


PROPERTY Santepeid S |Santopeid S-R1 


Specific Gravity 1.15-—1.20 1.15— 1.20 
Flash Point, °F 250 250 
Pour Point, °F 35 35 

SUV at 100° F 265— 340 300-375 
Color Dark Brown Dark Brown 
Sulfur, percent 10—15 10—12 
Chiorine, percent 30-15 29—33 





The use of oiliness carriers in petro- 
leum oils may be traced almost to the 
beginning of the oil industry as shown 
by the dates of the older patents. Sul- 
fur, fatty oils and similar materials 
were employed although the mecha- 
nism of their action was very little 
understood, The problem was attacked 
with renewed interest some thirty years 
ago when the lubrication problems ac- 
quired particular importance with the 
rapid advances in the design of mod- 
ern machinery. This work is continued 
by many petroleum companies and 
scientific institutions leading towards 
further elucidation of the involved 
phenomena. 

Typical 
represented by 
noids. Vistone 
and others. 

Santolube 31 is a phosphite ester of 
alkvlated phenol. It is a lightly col- 
ored viscous liquid or crvstalline solid 
having a melting point of 120-130° F. 
and weighing 8.6 pounds per gallon. 
It is added to oils to improve their 
oiliness. film strength and oxidation 
resistance in quantities ranging from 
0.25 to 1.0 percent but seldom exceed- 
ing 0.5 percent. 

Santopoid S and Santopoid S-R1 
ire chlorine-sulfur type gear lubri- 
eants. Both have the same composition 
with the exception that Santonoid S-R1 
contains a rust inhibitor, They are 
used in quantities as high as ten per- 
cent but usually 7.5 percent or less are 
sufficient for obtaining the desired im- 
provement. Properties of these addi- 
are shown in Table 10. 

Vistone B is another example of an 
carrier and a_ film-strength 

It is an oxygenated organic 


commercial products are 
Santolube 31, Santo- 
Parapoid, Lubrizols 


tives 


oiliness 

improver 
derivative containing a polar group 
It is a non-viscous pale liquid having 
1 28.5° API gravity. a 340° F. flash 
point, a Saybolt Universal viscosity of 
15 seconds at 100 F.. 
0° F., a neutralization number of 0.3 
and saponification number of 170. Its 
uses are similar to those of Santolube 
31 and it is for 
“break-in” oils and other applications. 
It is added to the oil in quantities of 
about 1-2 percent. 


a pourpoint of 


recom mended 


Parapoid 10-C is an extreme pres- 
sure lubricant similar to Santopoid S. 
It contains about 29.4 percent chlorine 


and 5.8 percent sulfur, It has a flash 
point of 260° F., Saybolt Universal 
Viscosity of 60 seconds at 210° F. and 
weighs 9.27 pounds per gallon at 
60° F. It is added to the oils in about 
the same amounts as Santapoid S. 

Lubrizol additives are employed for 
similar purposes. Lubrizol 702 is rec- 
ommended in quantities of about 214 
percent for the “break-in” oils, Lubri- 
zol 714 is suggested for motor oils in 
amounts varying from 2 to 3 percent. 
Lubrizol 745 is recommended for oils 
which have to withstand heavy con- 
ditions of service including the 
“break-in” oils and is a general pur- 
pose additive. About 5 percent of it is 
used in oil blends, The Anglamol addi- 
tives 77-X and 82 were developed for 
hypoid and other heavy duty gear 
lubricants. A number of similar addi- 
tion agents are available and the above 
are listed merely as examples of these 
types of products. 

Instead of adding oiliness carriers 
to the oil. suggestions were made to 
secure similar results by interreacting 
the oil with chemicals. Acids which 
are present in the unrefined oil usually 
possess some oiliness characteristics. 
Similar substances may be produced 
by oxidizing various petroleum prod- 
ucts* or aliphatic hydrocarbons of 
mineral origin.‘ Similar results are 
claimed to be secured if oils are heated 
in the presence of aluminum hydrox- 
ide,® steary! chloride.® sulfur followed 
by extraction with chlorex,” aluminum 
stearate and an alkyloamine,* alumi- 
num chloride and a halogenated hy- 
drocarbon.® aluminum stearate and 
triethanolamine,’® naphthalene, nitro- 
benzene. rubber and dimethyvlaniline’' 
and others, These treatments usually 
affect properties of oils other than 
oiliness, such as viscosity index or 
pourpoint, thus making their classifi- 
cation arbitrary. In many 
instances they were proposed for prep- 
aration of extreme pressure lubricants 
or for making products which are on 
the borderline of greases. 


somewhat 
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General view of Stanolind Oil and Gas Company gasoline plant near Ulysses, Kan., as seen from top of cooling tower. Recompression 
house is left of process area, and generator house can be seen in right background. Elevated water tank and petrochem heater in left 
center background. Towers from left are depropanizer, debutanizer, still, two oil absorbers. 


. 
Sra NOLIND Oil and Gas Company 
held open house July 17 for the public 
at its Stano gasoline plant, 7 miles west 
of Ulysses, Kan. The plant, one of sev- 
eral new units being built by Stanolind 
and others as part of an expanding 
natural gasoline program, processes gas 
from the Hugoton field 

The Stano plant, a conventional ab- 
sorption-type gasoline plant, is one of 
the newest of its kind and is 100 per- 
cent owned by Stanolind. First tests 
were made in February of this year, just 
a little more than 12 months after con- 
struction was begun 

Capacity of the plant is 100 million 
cubic feet of gas daily. When operating 
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at this rate, Stano produces 26,600 gal- 
lons of natural gasoline and 36,600 gal- 
lons of liquefied petroleum gas every 24 
hours 

Absorbers operate at a pressure of 
350 psi., which is maintained at the 
present time by the pressure of the field 
gas. If the field pressure drops appre- 
ciably, however, compressors will be in- 
stalled to compress the gas up to oper- 
ating pressure. About 265 wells are now 
connected to the plant, some of them 
nearly 30 miles away 

Electrical power needed by the plant 
and camp is supplied by three 500-kilo- 
watt, 480-volt generators, driven by gas 
engines. Two generators furnish enough 


power to supply plant and camp needs, 
and the third is used as a stand-by. 

Water comes from two deep wells on 
the plant site that have a total pumping 
capacity of 1500 gallons per minute 
However, since a closed water circulat- 
ing system is used, only a small part of 
this potential is needed for makeup 

Steam is generated in two water tube 
boilers with a capacity of 35,000 pounds 
of steam per hour. 

C. J. Tighe is superintendent while 
other members of the Stano staff include 
D. M. Liles, plant foreman; L. E. Chil- 
ders, operating engineer; W. J. Holder, 
plant clerk; H. U. Hawkins, plant elec- 
trician, and M. J. Sheridan, gang pusher 


Picture at left shows interior of boiler pump house at Stano’s Ulysses plant, 
Picture at right is a view of the process area showing cooling tower and 


cee 
rs 
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product storage tanks in background. Towers from left are two oil absorb- 
ers, still, debutanizer and depropanizer. Plant can handle as much as 
100 million cubic feet daily. 





Applications of 
Thermodynamics 
To Hydrocarbon 
Processing 


PART XXI-EXPERIMENTAL VAPOR- 
LIQUID EQUILIBRIA METHODS AND 
EMPIRICAL CORRELATION OF DATA 
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A S POINTED out in Part XX, a 
combination of experimental data and 
applied theoretical equations is one of 
the most promising methods of devel- 
oping correlations for non-ideal K 
values of hydrocarbon systems, A 
procedure for calculating the vapor 
phase activity coefficients and then 
taking the experimental K values apart 
was also outlined in Part XX. 

In this chapter the different experi- 
mental that have been used 
will be described and some of the 
available data will be discussed. The 


various 


methods 


apparatus involved in these 
methods are illustrated by sketches, 
Developing complete and _ reliable 
activity coefficient correlations by this 
combination of theory equations and 
experimental data will take time and 
considerable effort. Until such a com 
prehensive correlation becomes avail- 
able, the process engineer will prob 
ably use empirical correlations of ex- 
data with the necessary 
factors. An empirical cor- 
relation of this type is presented in 


perimental 


correction 
this installment 


Experimental Methods 
Vapor-liquid equilibrium data have 
been experimentally measured in many 
ways. It is of interest to discuss some 
of these methods and the type of data 
obtained, A general classification of 
experimental methods in terms of the 
type of apparatus as well as the type 

of data are given in Table 55. 
In Types I and II mixtures of 
known composition are charged to the 
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Figure 72. Phase Border T-Curves of Ethane-n- 
Heptane Mixtures. Source: Kay, Ind. Eng. Chem., 
30, 459 (1938). 


apparatus and the necessary observa- 
tion made. From these data the vapor- 
liquid equilibria ratios are computed 
by graphical and other means. No 
samples of equilibrium vapor and 
liquid are taken and analyzed for 
composition in these cases. Type I is 
applicable only to binary systems, or 
to ternary systems if the mixtures 
studied are properly selected, while 
Type II may be applied to a mixture 
of three or more components, In both 
of these methods, there is considerable 
calculation work involved. 
Kay'S-'®°"22 has used Type I pro- 
cedure in one type of apparatus while 
Lacey" * have em- 
ployed the same procedure with a 
different type apparatus. Both could 
have followed Type II procedure by 
measuring PVT data and working up 
the data by means of equations of 
state. Kay’s apparatus consisted of a 
high pressure capillary tube in which 
the mixture could be stirred, while 
maintained under pressure at any of 


Sage and 


TABLE 55 
Experimental Methods for Vapor-Liquid 
Equilibrium Measurements 


Apparatus 


m por f Equilibrium 
Vapor and Liquid Sampk 
from Batch System 
mposition of quilibrium 
Vapor and Liquid Samples 
from Recirculating System 
with continual remixing and 
Separation 


mposition of Equilibrium 
Vapor and Liquid Samples 
from once thru flow system 


several temperatures. Pressure was 
maintained by mercury while temper- 
ature was maintained by the vapors 
from boiling organic compounds. 

Holding temperature constant, the 
pressure is varied to get the mixture 
at the dew and bubble points, as identi- 
fied by visual observations in Kay’s 
case. Measurements of this kind are 
made for several compositions of the 
binary being studied at various tem- 
peratures. This involves periodically 
changing the capillary tubes contain- 
ing the samples and also changing the 
heating fluid to get the desired com- 
position and temperature range. 

In these experiments the required 
data are: pressures and temperatures 
for the dew point and bubble point 
lines, i.e.. PTX data in the form of a 
series of border curves. If the capil- 
lary tubes are calibrated, as they were 
for the work Kay did, and the amount 
of sample is accurately known, the 
specific volumes could also be meas- 
ured, These volume data are not used 
in working up the data, however. 

The method employed by Kay in 
working up the data is illustrated for 
the ethane-heptane system in Figures 
72 and 73, which plots were redrawn 
from those given in Kay’s*® article. 
In Figure 72 the border curves for 
three of the binary systems studied are 
plotted along with the vapor pressure 
curves for pure ethane and n-heptane 
and the locus of the critical points for 
the system. 

These border curves were then cross 
plotted, as shown in Figure 73, giving 
temperature-composition diagrams for 
different pressures. Only the TX dia- 
grams for 200 and 600 psia. are shown 
but it is obvious that similar plots 
could be made for all pressures cov- 
ered by the border curves in Figure 
72. Points “A” and “B” on the 600 
psia. saturated liquid and vapor lines 
of both plots illustrates this cross 
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Figure 73. Temperature-Composition Diagrams 

Derived for Ethane-n-Heptane from Phase Dia- 

grams in Figure 72. Source: Kay, Ind. Eng 
Chem., 30, 459 (1938) 
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Figure 74. Stirred Equilibrium Bomb. Reference 


Katz & Hackmuth, Ind. Eng. Chem., 29, 1072 
1937 


plotting operation 

From plots like Figure 73 the K 
values of ethane and n-heptane may 
be found as follows: 


At 600 psia. and 300° | 


OLS 
Oo 0.209 


0.33 

By this method Kay has produced a 
great deal of valuable binary equilib- 
rium data for hydrocarbons. The same 
apparatus and experimental technique 
may be used to get the border curves 
for multicomponent system but such 
data cannot be analyzed in the manner 
illustrated in Figures 72 and 73 to 
obtain K values. 

Complete PVT data may be obtained 


for multicomponent systems, however, 
and the equilibrium ratios derived by 
the partial molal volume route. Sage 
and Lacey*®*'-3*.%3.3* have employed 
this method, which is called Type II 
in Table 55. 

In Types III, IV, V (Table 55) 
mixtures with co-existing vapor and 
liquid phases are brought to equilib- 
rium and samples of the equilibrium 
vapor and liquid taken and analyzed 
for composition. From these composi- 
tion data the values of the equilibrium 
vaporization ratio are computed as 

,==y,/x, for each component. This 
method requires precise analyses but 
may be applied to systems of any 
number of components, 

The three types of this experiment 
listed three different ways of 
obtaining these equilibrium vapor and 
liquid samples. Examples of the ap- 
paratus are shown in Figures 74 
through 79, which show only the per- 
tinent apparatus in a general way, no 
attempt being give details. 
The auxiliaries and details necessary 
to carry out the work have 
omitted for simplicity in copying these 
drawings from the technical literature. 
It should be pointed out that these 
are representative and do not cover all 
the apparatus of this kind that has 


cover 


made to 


been 


been used, 

Figures 74, 75 and 76 
three different equilibrium bombs that 
have been used in experimental vapor- 
liquid equilibrium work. In each of 
these bombs the object is to establish 
equilibrium and then take samples 
without any change in pressure or 
temperature, Temperature is main- 
tained in all cases by the customary 
thermostat, the details of which are 
omitted. Pressure is maintained in 
Figure 74 and Figure 75 by means of 
mercury displacement. 


represent 


In Figure 76 equilibrium vapor and 
liquid samples are obtained by iso- 
lating part of the vapor and part of 


the liquid in separate containers, In 
Figure 74 vapor and liquid samples 
are removed through separate connec- 
tions. During this sample removal the 
mercury level is raised to keep the 
pressure constant. In Figure 75 both 
samples are removed through the same 
connection, the vapor coming out first 
and the liquid next, while the mercury 
level is raised to maintain pressure. 
The sampling in Figure 76 is inti- 
mately related to the establishment of 
equilibrium and will be described in 
that connection. 

Equilibrium is established in Figure 
74 by a stirred mixer, while the bomb 
is rocked on a pivot in Figure 76. In 
Figure 76 the equilibrium separator 
and the vapor and liquid sampling 
chambers are all rocked, after the 
sample has been charged and the con- 
necting valves opened. In a horizontal 
position, as shown, the upper sample 
chamber will contain the equilibrium 
vapor while the lower sample cham- 
ber will contain the equilibrium liquid. 
By closing the valves to isolate the 
sample chambers, it is possible to re- 
move the samples for analysis with- 
out disturbing the equilibrium. 

Equilibrium bombs or the type illus 
trated by Figures 74, 75 and 76 have 
been used by Katz and Hachmuth.,' 
Benedict et al.,' and by Boomer et al.,* 
respectively. These figures are simpli- 
fied drawings of the figures presented 
by these authors. 

The fourth type of vapor-liquid ex- 
periment listed in Table 55 is the 
equilibrium still wherein the mixture 
is distilled, condensed and recirculated 
to the still, After a period of opera- 
tion equilibrium is established. This 
method was proposed by Othmer in 
1928 and in later articles.** Modifica- 
tions have been made by other au- 
thors.'?*® Figures 77 and 78 are two 
examples of the equilibrium still. 

Othmer described, in 1928, a con- 
venient low pressure equilibrium still 
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Figure 76. Rocking Equilibrium Bomb of Boomer, Johnson and Argue, 
Can. Jour. of Research, 15, 367 (1937) 
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Figure 78. Equilibrium Still with Flash Boiler 
Source: Jones, Schoenborn & Colburn, Ind. Eng. 
Chem., 35, 666 (1943). 
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made of glass. One version of this 
still is illustrated in Figure 77. The 
mixture is charged to this still and 
circulation maintained by alternate 
vaporization and condensation until 
steady conditions are reached. Then 
vapor and liquid samples are taken. 
This apparatus depends upon the den- 
sities of the liquid and vapor phases 
for circulation. For high pressures 
changes must be made to avoid en- 
trainment and to maintain circulation. 

Scheeline and Gilliland®* and Gris- 
wold et al.’* modified this apparatus 
for high pressure operation, allowing 
ample space in still to avoid entrain- 
ment and providing enough head to in- 
sure return of the condensate to the 
still. The apparatus of Scheeline and 
Gilliland was made of glass, as was 
Othmer’s. Griswold made his appara 
tus of steel. 

A recent vapor-liquid equilibrium 
still, developed by Jones, Schoenborn 
and Colburn,'* employs a flash boiler 
to revaporize the condensate, which is 
remixed with the residue by bubbling 
in through the residue. This still is 
shown in Figure 78. For a description 
of this apparatus and its operation, the 
reader is referred to the author's 
article. 

Another technique used where there 
is an abundant supply of sample is 
that given in Table 55 as Type V. In 
this method the mixture is heated 
under pressure and throttled into an 
equilibrium separator where the equi- 
librium vapor and liquid are separated 
with no entrainment of liquid in the 
vapor and with no cooling or heating 
to cause departure from equilibrium. 
Vapor and liquid samples are taken 


Figure 77. Othmer 

Equilibrium Still 

Source: Othmer, Ind 

Eng. Chem., 35, 614 
(1943) 


and analyzed. The equilibrium sepa- 
rator used in this work is illustrated 
by Figure 79, which was copied from 
the drawing of the apparatus used by 
White and Brown.** The item shown 
in Figure 79 is only a small part of 
the total equipment required. 

Type V method is used in making 
equilibrium vaporization runs on pe- 
troleum fractions, This subject will be 
covered in later installments. 


Experimental Data 
The literature listed at the end of 
this installment refers to much of the 
experimental work that has been done 
on vapor-liquid equilibrium in hydro- 
carbon systems. It will not be possible 
to discuss all this work and the data 


presented. A few comments will be 
made, however. 

The data of Kay ? are for the 
binary systems indicated and are de- 
rived from border curves, as illus- 
trated in Figures 72 and 73. The 
binary data of Boomer, Johnson et al.* 
were methane with three different other 
hydrocarbons and obtained in 
the apparatus as shown in Figure 76. 

aon 


were 


Sage and Lacey et al.2.*:*" 
covered and ternary 
and also gave systems containing me- 
thane special attention, obtaining K 
values from a graphical work up of 
the border curves 


binary systems 
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McCurdy and Katz*® also obtained 
vapor-liquid equilibrium data by the 
border curve method, their binary sys- 
tems being acetylene with propane and 
with propylene. 

Stutzman and Brown‘ ** obtained 
vapor-liquid equilibrium data for light 
gases (nitrogen, methane, ethane) at 
low temperatures by a flow type ex- 
periment, putting natural gas through 
an equilibrium separator, similar to 
the one shown in Figure 79. 

Katz and Hachmuth" obtained 
vapor-liquid equilibrium data for the 
components of a natural gas-crude oil 
system, using a stirred equilibrium 
bomb Figure 74). These data 
cover a wide range of pressures for 
paraffin hydrocarbons in crude oil at 
temperatures encountered in oil pro- 
duction. 

Using a rocking equilibrium bomb 
made of two Jerguson gages and em- 
ploying the mercury displacement 
sampling technique, Hanson and 
Brown'® obtained K values for two 
paraffin hydrocarbon systems, contain- 
ing methane, ethane, propane, n-bu- 
tane, n-pentane and n-hexane at 100°F. 
and pressures between 500 and 1800 


(see 


psia. 

['wo studies of equilibrium constants 
of hydrocarbons in absorption oil are 
included in the references. Kirkbride 
and Bertetti®’ employed an apparatus 
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Petroleum Re finer 





containing an absorber, thermostat and 
an equilibrium bomb on high pressure 
gas with three types of lean oil, The 
apparatus, with oil in the absorber. 
was taken to the field where it was con- 
nected to high pressure gas and sam- 
ples of equilibrium vapor and liquid 
were taken for analysis. The equilib- 
rium bomb operated on the same prin- 
ciple as the one shown in Figure 76. 
The hydrocarbons were me- 
thane, ethane, propane, n-butane and 
Paraffinic, naphthenic and 
aromatic lean oils were used. Pres- 
from 800 to 3000 psia. were 
used. Temperatures were atmospheric. 

Webber*’ also obtained equilibrium 
constants for light hydrocarbons in 
an absorption oil, using a rocking 
equilibrium bomb of the type shown 
in Figure 75. This work covered me- 
thane through n-hexane at tempera- 
tures of 33°, 100° and 180° F. and 
pressures from 115 to 5000 psia. 

Gilliland and Scheeline'’** obtained 
data on the binary systems: propylene- 
isobutane, propane-hydrogen sulfide, 
and propane-isobutylene by means of 
an equilibrium stil] designed to oper- 
ate under pressure. 

Benedict. Solomon and Rubin’ em- 
ployed the rocking equilibrium bomb 
to determine the K value for the tern- 
ary methane-ethylene-isobutane system. 

Drickamer, and White* ob- 
tained vapor-liquid equilibrium data 
on phenol-hydrocarbon systems at at- 
mospheric pressure, using both stills 
illustrated in Figures 77 and 7 
Binary and ternary systems of the type 
encountered in phenol extraction of 


covered 
n-pentane 


sures 


, 
Brown 
o 

oO. 


toluene were studied 

Griswold, Andres and Klein'! '* ob- 
tained high pressure vapor-liquid equi- 
librium data for benzene-toulene by 
means of an equilibrium still. 

Colburn et al.®* have studied 
partially miscible mixtures by equi- 
librium still experiments, This work 
has been on hvdrocarbon-furfural 
systems. Griswold, Klecka and West*® 
studied liquid phase equilibrium for 
C, hvdrocarbon-furfural-water systems, 


Empirical Correlations of 
Experimental K Values 
Because of the difficulty in taking 
experimental K values apart to get 
and vapor activity coeffi- 
cients, it is customary to attempt an 
empirical correlation by plotting K 
7 | 


the liquid 


Values agaist temperature (or 
sure) for lines of pressure (or tem- 
similar fashion to the 


ideal fugacity K 


pres- 


perature) in 
methods used for 
values in Part XIX. 

The problem encountered in this 
approach is that of obtaining smooth 
families of curves that fit all the data 
for a given hydrocarbon in different 
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Figure 79. Equilibrium Separator used by White 
& Brown, Ind. Eng. Chem., 34, 1162 (1942). 


systems (i.e. methane in ethane or in 
propane, etc.). To get around this 
difficulty smooth average curves are 
often drawn, compromising all the 
data, and then correction factors are 
obtained to apply with the smooth 
average charts so that the results will 
agree with the experimental values. 

Most all experimentalists present 
empirical correlations of their own 
data when they publish their work. 
Usually authors compare their results 
with those of others, sometimes using 
plots. Less frequently authors of ex- 
perimental papers will develop a cor- 
relation involving a comprehensive 
consideration of al] available data as 
well as their own 

When made, correlation studies usu- 
ally involve no experimental work and 
are often completely empirical with 
little theoretical basis. For these rea- 
sons there are usually gaps, limitations, 
or weaknesses to most empirical cor- 
relations of K values. In spite of this, 
these compilations are valuable design 
tools. A few empirical correlations 
will be discussed briefly. 

An empirical correlation of equilib- 
rium vaporization data was proposed 
by Kirkbride“! who correlated rela- 
tive volatilities with ethane as the 
reference component. These correia- 
tions give the K values for ethane and 
the a values for 18 hydrocarbons, each 
(i.e.. K and @) as a function of P 
and T. 

{ more recent correlation study of 
this kind was by Hadden"! who de- 
veloped three nomograph charts to 
give what he called “ideal” K values 
but what were in reality smoothed 
average experimental data. Two of 
these nomographs are for light hydro- 
carbons and one for heavy hydrocar- 
bons, One of the light hydrocarbon 
charts is for temperatures below 0° F. 
and one for temperatures above zero. 
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Hadden 
Figure 
Ne. 


Pressure 


Temp. | 
CF psia. | Components 





10 to 2000 | Hydrogen through 


Decane 


0 to 500 


Methane through 
1100° F. atm. av 
B. P 


500 to 1000 5 to 1000 


Hydrogen through 
n-pentane 


10 to 1000 


These three nomographs are of Type I 
shown in Figure 70 in Part XIX, i.e., 
the two parallel main scales are of 
temperature and K values with the 
system pressure and the hydrocarbon 
located on a grid in between, As 
pointed out in Part XIX this type of 
nomograph has two disadvantages: 
(a) lack of reading precision, and (b) 
a separate straight edge setting is re- 
quired for each K reading. 

The temperature, pressure and com- 
ponent ranges covered by Hadden’s 
nomograph are shown in the accom- 
panying tabulation. 

These three nomographs overlap in 
the components they cover, which is 
convenient. However, they do not over- 
lap in temperatures covered, At times 
this is inconvenient. 

Hydrogen appears on both Figures 
1 and 3, but on different sides of the 
K scale, thus giving K values that de- 
crease with increasing temperature 
above 0° F. (see Figure 1), while in- 
creasing with increasing temperature 
below 0° F. (see Figure 3). This neg- 
ative temperature coefficient of the K 
vs. T relationship will be discussed 
in more detail later. 

The direct readings from Hadden’s 
Figures 1 and 3 for hydrogen at 0° F. 
are not in agreement as can be seen 
from two readings made for hydrogen 
at O° F. and 500 psia., which give 
K==74 from Figure 1 and K==29 
from Figure 3. Readings from the two 
charts for methane and heavier are in 
much better agreement, however, Com; 
paring direct readings from these 
charts for hydrogen is not a true indi- 
cation of the accuracy of Hadden’s 
empirical correlation. A comparison 
of corrected K values would be more 
indicative. 

Along with these nomographs, Had- 
den presents tables and charts giving 
correction factors to be used in com- 
puting K values from the direct chart 
readings. There are four graphs giving 
correction factors for methane, two 
graphs being for methane in binary 
mixtures and two for methane in com- 
plex mixtures, For the binary systems 
the correction factor is a function of 
the critical temperature of the heavier 
component and to a lesser degree of 
the system pressure and temperature. 
For the complex systems the correc- 
tion factor for the methane K values 
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Figure 80. Equilibrium Vaporization 
This nomograph was prepared by 


Courtesy of authors and 


lished by Hadden (see references 14 
Socony-Vacuum Oil Company 


F. W. Winn and S. T. Hadden from 
and 39). 


experimental K values and is a sup 
plement to the charts recently pub 
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Figure 81. Phase Dio- 

gram of Hydrogen- 

Naphtha System Illus- 

trating Negative Tem- 

perature Effect. Source 

Kay, Chem. Rev., 29, 
501 (1941) 





TEMPERATURE 


is a function of the molecular weight 
of the heavy component and the sys- 
tem pressure. 
Hadden also 
correction factors 
values obtained by direct readings 
from Figures 1 and 3, the correction 
factors in one table applying to Figure 
1 and those in the other applying to 
Figure 3. In this the corrected 
readings from both nomographs are in 
agreement with observed values. The 
temperature and composition ranges 
covered by these two tables of hydro- 
gen K correction factors do not over- 
lap. The temperature ranges are 75 
to 300° F. and 175 to 121° F., 
respectively, for the tabulations of cor- 
offered for use with 
Figure | Figure 3. The heavy 
components are C, through C,, and 
C, through C,, respectively for these 


same tabulations 


gives two tables of 
for hydrogen K 


way 


factors 
and 


rection 


Temperatures from 121 to 75° F 
are not covered by the correction fa 
tors, Also no ( 
cluded. These omissions due to 
lack of data and any fault of 
Hadden. This uncovered area makes it 
impossible to compare corrected hy- 
drogen K values from Figures | and 
} at the common temperature of 0°F. 
However, it should not be concluded 
that these two nomographs, with the 
correction factors, do 
not give and accurate K 
values for hydrogen. It would be more 
satisfactory if the two charts agreed at 
O° F. and if the factors 
were more complete, however 

This hydrogen situation illustrates 
the difficulty that may be encountered 
in making empirical correlations of K 
values that depend upon over-all cor- 
rection factors for fitting experimental 
values. Much of this difficulty could 
be avoided by developing separate ac- 
for the vapor and 


hydrocarbons are in- 
are 
not 


recommended 
( onsistent 


correction 


tivity coefficients 
liquid phases. 

In the discussion of Hadden’s arti- 
cle, the writer suggested using the 
Scheibel-Jenny scales, as illustrated by 
Figure 71 (Part XIX). in correlating 
the experimental K values. Winn and 
Hadden*® have prepared such a nomo- 
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graph, which is reproduced here as 
Figure 80, through the courtesy of 
Socony-Vacuum and the authors. The 
advantages of this chart are 1) a sin- 
ele straight edge setting for all the 
readings for a given system, and 2) 
greater reading precision. 

The negative temperature coefficient 
of hydrogen, referred to in the above 
discussion of Hadden’s nomographs, is 
explained by the phase diagram of a 
hydrogen-naphtha system prepared by 
Kay and reproduced here as Figure 
81. The hump in the liquid line results 
from the solubility characteristics pe- 
culiar to this mixture, Such a hump 
probably exists for other light gases 
inder the proper conditions 

In the next installment the conver 
gence pressure concept and the correc- 
tion of K values for proximity to the 
critical will be discussed. 
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Fractionating Absorbers 


The Petroleum Industry 


Mernops now in use in the pe- term “fractionating absorbers.” Other 


troleum industry for separating mix- 
tures of low boiling hydrocarbons and 
associated compounds include: 1) 
fractionating absorbers, 2) tem- 
perature fractionation and 3) adsorp- 
tion methods. 

These methods differ fundamentally 
in the manner of achieving a change 
of phase (and hence a change in the 
relative concentration of components}. 
Outstanding examples of the applica- 
tion of each are: 

1) Rich oil deethanization (i.e, sep- 
aration of ethane and propane) in the 
natural gasoline industry. 

2) Ethylene purification bv low 
temperature fractionation in the chem- 


low 


ical industry. 
3) Hypersorption as developed by 
Union Oil Company and applied to 
propane recovery, ethylene purifica- 
tion, and similar problems. 
Here be discussed 


will what we 
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terms 


mpan\ 


commonly used are 
RAPIDLY changing conditions 
necessitate familiarity with all 
methods now in use in the petro- 
leum industry for separating 
mixtures of low boiling hydro- 
carbons and associated com- 
pounds, this in order to obtain 
the most economic method for a 
given gas recovery and /or purifi- 
cation problem. 

The purpose of this article is 
to discuss one of these methods 
i.e., fractionating absorbers. 
Emphasis is directed toward ap- 
plication in the natural gasoline 
industry and to the design prob- 
lems involved. A_ short cut 
method for calculating lean oil 
requirements is included and an 
example is shown of application 
to actual plant data. 


Publication 





“rectified 


absorbers,” “reboiled absorbers,” and 
“absorber-strippers.” 

A fractionating absorber may be de- 
fined as a fractionating column in 
which reflux is generated by means of 
an absorption medium, The top prod- 
uct of the components being fraction- 
ated is not at its dew point under 
column conditions. (The actual top 
product is at its dew point due to the 
small amount of lean oil vaporized.) 

As in any fractionating device, it is 
necessary to increase the amount of 
material being recycled within the 
column in order to increase the sep- 
aration achieved. In a regular frac- 
tionating column this can be done by 
merely increasing the amount of reflux 
pumped, revaporizing this in the re- 
boiler and recondensing in the reflux 
condenser. In a fractionating absorber, 
the reflux must be dissolved in the 
absorption medium and the reflux 
amount can only be increased by an 
increase in either the amount of lean 
oil flowing or by increasing the amount 
of reflux absorbed per unit of lean oil. 
Consequently. the reflux cycle is set 
entirely by the amount of lean oil 
charged to the rectifying section and 
any cooling that is done in the recti- 
fying section to increase the unit ab- 
sorption. 








Limited Heat Input 

The practical result is that the heat 
input into the bottom of the column 
must be limited to the amount that can 
be handled by the rectifying section 
or desirable heavy components will be 
rejected with the column top product. 
In this respect, the lean oil may be 
considered analogous to the water 
stream removing heat from the con- 
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Figure 2. Natural Gasoline Plant Rich Oij Deethanizer Scheme 


denser in a regular fractionating 
column 

In the petroleum industry, examples 
of the application cf fractionating ab 
ire found in cracking plant 


systems and in natural gaso 


sorbers 
recovery 
line plants 


Application in Petroleum Refining 
A typical flow diagram of a crack 
system using a 


ing plant recovery 


fractionating absorber is shown in 
Figure 1. The cracking plant effluent 
is charged to a main fractionator on 
which the end point gasoline and all 
components in the prod 


The liquid 


lower boiling 
uct are taken 
overhead is pumped and the gas com 


over head 


pressed into a fractionating absorber 
In this column, a sepération is made 
between propylene and ethane. The 
lear; oil used is depentanized gasoline 
from the bottom of the next column; 
this stream recycling through the two 
Very high propylene recov 
little ethane contamination 
The operation of 
satisfactory, the 


columns 
with 
obtained 
very 


eries 
can be 


these units is 


major problem being fouling of the 
contam- 


deethanizing column with 
nants present in the feed. 
Applications in the gasoline indus- 
try usually are for a deethanizing op- 
although demethanization is 


Figures 2 and 


eration, 
sometimes considered. 
} show typical flow diagrams 


Deethanization is more diflicult vin 
the natural gasoline industry due to 
the greater proportion of ethane and 
lighter constituents Conse- 
quently, it is usually more economical 
to deethanize in a separate step rather 
than concurrently deethanizing and 
absorbing as in the cracking plant re- 
covery This deethanization 
may be performed on the rich oil or 
on the absorbed constituents after they 
have been stripped from the lean oil. 
The first commonly termed 
“rich oil deethanization” and the sec- 
ond “absorbate deethanization.” Rich 
oil deethanization is currently prac- 
ticed in several] operating plants. Ab- 
been pro- 


present, 


system. 


case 1s 


sorbate deethanization has 


Figure 3. Natural Gasoline Plant Absorbate Deethanizer Scheme 
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Figure 7. Heat 
Exchanger Set Up on 
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posed and shown to be competitive 
under certain conditions but never. to 
the author’s knowledge, commercially 
applied. Absorbate deethanization can 
be used to increase propane retention 
in existing plants which are equipped 
with the conventional] fractionating de- 
ethanizers. The lean oil (shown as 
required for the main absorber at three 
depropanized gasoline in Figure No. 
3) reduces the amount of propane re- 
jected from the deethanizer with the 
ethane and lighter constituents taken 
overhead. The overhead re- 
cycled to the main absorber to recover 
the “heavy” constituents vaporized 
from the lean oil. 

Problems involved in the design of 
rich oil deethanizing plants include: 
1) establishing the optimum lean oil 
rate; 2) achieving optimum heat re- 
covery and 3) control of the rich oil 
deethanizer. 

The optimum lean oil rate is de- 
termined hy calculating the lean oil 
different propane recoveries and then 
calculating the lean oil required for 
the deethanizer while main 
taining the overall net propane re- 
covery at the desired value. A curve of 
total lean oil required vs, the percent 
recovery the main absorber can 
then be established showing the 
timum lean oil rate. Figures 4, 5, 
6 are typical curves 

Optimum heat recovery is of course 
set by the value of fuel gas. the cost 
ind availability of cooling water, and 


gas is 


rich oil 


he 


on 
op- 


and 


equipment maintenance and amortiza 


mpany Pu 


tion. The temperatures of the lean oil 
to the coolers is often higher in rich 
oil deethanization gasoline plants than 
in other types. This fact is sometimes 
regarded by members of this industry 
as an indication that heat economy is 
poorer than in other schemes. This is 
not generally true, as often a lower 
quantity of lean oil is circulated for 
a given net propane recovery in rich 
oil deethanization schemes. However, 
better heat recovery and/or lower heat 
exchanger surface are achieved by 
using feed preheaters and side reboil- 
ers on these columns, Figure 7 illus- 
trates the arrangement of this equip- 
ment and Figure 8 depicts the typical 
temperature difference relationship. 

It is usually not economical to put 
more than about 30 percent of the 
total heat input into the feed preheater 
and side reboiler. 

Another approach to increasing heat 
recovery is to reduce the bottom tem- 
perature of the rich oil deethanizer to 
improve heat transfer relationships. In 
general, the bottom temperature is a 
function of the composition of the wet 
gas being handled. the conditions un- 
der which the main absorber and rich 
oil deethanizer operate, and the pro- 
pane recovery The bottom tempera- 
ture can be decreased by recycling 
propane through the bottom of the 
tower or by utilizing steam stripping 
to reduce the hydrocarbon partial pres- 
sure. However, since the lean oi] must 
he heated to a temperature level suit 
ible for stripping in any case (thereby 
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Figure 8. Typical Heat Transfer Relationships Around the Rich Oil Deethanizer 


heat exchange 
too much gain can ordi 


heat recovery by 


the 
ments), not 
narily be made in 


these means 


setting require 


Satisfactory control of deethanizing 


in the rich oil deethanizer cannot be 


achieved by maintaining a constant 
bottom 


the composition of the 


This is because 
gas fed to 
the plant usually varies widely, due to 


temperature 


wet 


changing separator conditions and to 
condensation and revaporization in the 
Figure 9 illustrates the 
temperature changes involved 

It should be possil le to control de 
levels by 


gathering lines 


ethanization at satisfactory 
keeping the richness of the gas fed to 
the rectifying section at a proper level 


The richness of this gas can be 


meas 
ured by a specific gravity controller ot 
the 


this 


indirectly controlled by measuring 
temperature rise of the lean oil in 
section 

Proper control of this column per 
functions of 1) 
pressure, 


forms the usual cor 
trolling 
2) maintaining maximum propane re 


covery, 


propane vapor and 


Design Method 
Calculation methods for setting 
lean oil rate and number of theoretical 
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the 


trays required include: 1) tray-by- 
tray methods; 2) combined absorption 
and tray-by-travy methods, and 3) ab- 
sorption-stripping methods. 


Tray-by-tray methods are generally 


accepted as the most rigorous design 
method available when heat balances 
are used, (eliminating the assumption 
of constant molal overflow). However, 
the time involved in making these cal- 
culations is considerable, and much 
thought has been given to developing 
short cut methods. 

A procedure used with considerable 
success in the Fluor organization is to 
treat the rectifying section as an ab- 
sorber, matching the required feed to 
this section with vapor from the strip- 
ping section. The stripping section va- 
por is established by tray-to-tray cal- 
culations, using heat balances. 

It is considered necessary to handle 
the stripping section with tray-to-tray 
calculations since the large variations 
in temperatures and flow rates make 
the evaluation of effective stripping 
factors very difficult. Figure 10 illus- 
trates these variations with data from 
tray-to-tray calculations. Kniel* indi- 
cates the difficulty of using stripping 
factors as he reports a calculated pro- 
pane retention of 90 percent versus an 
actual recovery of 96 percent with bet- 
ter than calculated purity. This repre- 
sents a tremendous difference between 
actual and calculated lean oil rates. 

The author has attempted to de- 
velop short cut methods for setting the 
required lean oil rate in conjunction 
with the number of theoretica] con- 
tacts in the rectifying or absorption 
section. This can be done very easily 
if the ratio of the two feed components 
in the total feed to the absorption sec- 
tion can be established. Several short 
cut methods for regular distillation 
column design assume that this ratio 
is the same in the total feed to the rec- 
tifving section as it is in the external 


Nomenclature 


ratio of recovery of the heavy kev to the recovery of the 


light key 
absorption factor 


ratio of 
feed vapor 


hydrocarbon molecules 


hvdrocarbon 


concentrations 


molecules 


in the rectifving section 


for the component designated 


light kev to heavy key in the 


saturated 


unsaturated 


number of theoretical rectifving trays 


fraction of the 
section 


moles/hr vapor 


heavy 


recovered in the rectifying 


kev 


mole fraction in the vapor phase 


moles/hr of heavy key 


fed to the rectifying section 


Subscripts 


heavy kev 


light key 


top product or distillate 


no 


carbon atoms in hydrocarbon molecule 
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vapor fed to the column (or the vapor 
that would be in equilibrium with the 
liquid fed to the column). These 
methods usually give good results. For 
cases where this assumption is valid. 
the lean oil rate required is calculated 
as follows: (See Figure 11 for the 
material balance envelope.) 


1) Set n, the number of theoretical 
rectifying trays. 

2) Select the key components, nor- 
mally those adjacent to the cut point 
and critical to the separation 

3) Calculate the concentration of the 
key components in the feed vapor. 


TEMPERATURE °F 


4) Set up the separation desired on 
the column 

5) Calculate the ratio of the light t 
the heavy key concentration in the feed 
vapor 


VAPOR ENTERING TRAY, MOLES/HR 


B= (Yrv) 
CY pv) 

6) Assuming that the feed tray vapor 
contains the key components in the same 
relative concentration that they appear 
in the feed vapor, set up the following 
equations relating the amount of the 

$1 ed from the colum1 } 
keys rejected f we CO STRIPPING TRAY NO, FROM BOTTOM 
Figure 10. Variation in Temperature and Vapor Flow in Stripping Section of Rich Oil Deethanizer 
with a Side Reboiler—from Tray-by-Tray Calculations. 


average absorp- with other data available for similar 
1 for the heavy key in 
ion, calculate the 
] required using regu This example is of a rich oil de- 


ab: orbers. 


ethanizer. No temperature gradient 





: - information is available and the tem- 
Example Given 
J — perature selected is based on a knowl- 
An example of the application of edge of external conditions and typical 
this method is given at the end of temperature gradients. The calculated 
this article. The basic assumption is yalue of 17.5 percent for the tray effi- 
apparently valid for this case since ciency is an excellent check for a lean 
the trav efficiency calculated agree oil MW of 197 and 12 characterization 
factor, Although not included in the 
data given, the absorber of this same 
plant indicated a tray efficiency of 15 
percent based on propane recovery. 
This method has also been applied 
to actual data taken on a cracking 
plant fractionating absorber. In this 
case, the actual temperature gradient 
was known and analyses of the liquid 
throughout the rectifying section were 
available. The tray efficiency calcu- 
lated agreed for two different systems 
of key components and was also in 
good agreement with other data for 
similar absorbers. 
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Tray-by-tray calculations performed 
by the Fluor process group have shown 


BOTTOM TEMPERATURE ‘F 
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that the lean oil requirements indi- 
~ cated by the short cut method can be 
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appreciably reduced in some cases by 
= ae A i : | increasing the number of stripping 
trays provided. The vapor leaving the 
stripping section can have a higher 
360.5 120 0 100 90 go ~—sratio of B than the external feed vapor 

% NORMAL GASOLINE PRODUCTION AT CONSTANT PROPANE RECOVERY 


Figure 9. Variation in Bottom Temperature of Rich Oil Deethanizer with Gasoline Production at a : ; 
Constant Lean Oil Rates. used. The stripping tray efficiency 























due to a build-up of the light key com- 
ponent in the extra stripping trays 





EXAMPLE 


Natural Gasoline Plant 
Rich Oil Deethanizer 


Balas excluding lean oil) 





Absorbed Tops 

Total Dry Gas sas Percent 

Component teed Tops Bottoms) Recovered 
Air 





RECTIFYING SECTION 
Calculate 











oT TOM 
PROOUCT 


Welo 











has not set up economic 
application { fraction 
ase is worthy 


nsideratior ilthough past 


The 
tion of tractionati 


dent from the 


in serve to eliminate many 
npetitive schemes New develop 


n ingenuity, sper ial condi 


device in tl 


inv vear igo although the method 


applic itions in the industry were made ole equipment considerations Comments 

n , in Although not shown in this example, 
vas applied crudely due to the lack , the tray efficiency for the main ab- 
sorber in this plant was calculated at 
15 percent based on propane. This is 
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Each automobile in the fleet of test cars at the new automobile research laboratory near 

Baltimore, Md., dedicated recently by American Oil Company and Pan American Retining 

Corporation is a moving laboratory. The complicated dashboard reveals the reaction of every 

part of the engine to the motor fuel uncer test. Smoother rides and more miles per gallon 
of gasoline are the goals of the tests. 


A MODERN automotive researcl ican Refining Corporation he Curtis 
one : ; ' 


develop the Bay section of Baltimore 
the tuture An outstanding feature is a “mechani 
ower cal roi a chassis dynamometer which 
it dz ars, was can d ‘ i laboratory every 
American Oil é itic ! 1 on the road. This 


laboratory 


Automotive 


Research Lab 





Now in Operation 


automo engine be 
moves while the car 


ometer duplicates the 
ns an engine encounters when 
pulling a load of any weight, climbing 
or descending a grade of any degree, 
headwinds or riding with tail- 
winds of differing velocities, rounding 
curves or riding straightaways, deliver- 
ing ff er from standing starts or under 
varying momentums, and traveling at 
any speed 
An adjustment ! ls figur- 
atively causes r ds to “slant uphill” or 
lownhill, and twist around curves, and 
winds to rise, fall and shift directions 
This giant machine delicately measures 
such factors as imertia, centrifugal force, 
nomentum, friction of tires on highways, 


and is capable of testing the effect on 
motors of temperature, humidity and 
Darometric pressure 

Ihree years in the planning stage be- 

re construction was begun, officials 
said this chassis dynamometer is, accord 
ing to the latest available data, the 
largest in the w 


Photo below shows an engine dynamometer used to study performance characteristics. Horsepower per 
pound of fuel, economy in pounds of fuel per brake horsepower hour, as well as combu, chamber and 


valve deposits are only a few of the combustion research test problems 








Above — Automotive Research Laboratory 
Building recently dedicated by American Oil 
Company and Pan American Refining Corpora 
tion. It is located near Baltimore 

Center, right—The main control panel for the 
chassis dynamometer, which is the principal fea 
ture of the new laboratory. This mechanical 
“road” permits laboratory examination of an 
engine in action becouse the car stands still 
while the “road” moves. An adjustment of the 
controls in this control room figuratively causes 
roads to slant uphill or downhill, and twist 
around curves, and winds to rise, fall and shift 
directions. This giant machine delicately meas 
ures such factors as inertia, centrifugal force 
momentum, friction of tires on highways, and is 
capable of testing the effect on motors of tem 
perature, humidity and barometric pressure 

Bottom, right—A mechanical “road” techni 
cally known as a chassis dynamometer. Note 
the hold-down cables which restrain the car 
from moving off the power absorption rolls upon 
which the rear wheels ride. This chassis dyno 
mometer can test two-wheel drive automobiles 
from small cars to trucks and busses larger than 
any on the highways today 
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A Literature Review of Heaters Used by 
Process Plants and a Discussion of Factors 
Governing Selection and Operation 


Fired Heaters for 


Petroleum Refining 


MARSHALL SITTIG 


Chemical Engineer 
Bangor, Maine 


Prereouzum distillation was first carried out ee.) a we owl 
in shell stills which were little more than kettles a —_ 
over open fires. Because of the large volume of 
oil per unit of heat-absorbing surface and the low 
velocity of movement, shell stills were limited to 
low input rates. Free convection, often aided by 
steam jets in the body of the oil,’ gas injection,’ 
or mechanical circulation means, **-’ even with boil- 
ing liquids did not permit rates in excess of 3000 
BTU per square foot per hour without overheat- 
ing.**-* In an attempt to improve this, internal 
flues were incorporated, simulating fire-tube boil- 
ers’, one patent on this type of apparatus issuing 


Typical shell still battery. 





was one of the most famous of these, although the 
general form was widely used.**: ** 

Evolution of the shell still resulted in a proposal 
for combined use of shell and tube stills and cir- 
culation between them,'* as well as a shell still 
fired by a rotating flame to equalize the heat 
distribution.** 

One type of petroleum apparatus, famous in the 


as late as 1932.:° Coke deposition and burned-out 
bottoms have resulted from attempts to fire shell 
stills at rates exceeding those mentioned above. 


early days of cracking, which rightly falls into the 
classification of fired heaters and of shell stills, 
was the Holmes-Manley pressure still,'® ** mounted 


as a series of interconnected vertical columns 
heated on the sides below the liquid levels. 

The main disadvantage of shell stills was their 
lack of adaptability to continuous operation—one 


Akin to evolution in steam generating units, the 
water-tube type boiler employing large header 
drums next appeared in the scene. The Jenkins 
still, which also employed propellor circulation 
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Typical shell still details. Such stills, j 
originally used in batch operations, bow A INSULATION 
a = ae 
\ , 


VAPOR sf 
INSULATION > 
=e 

were adapted for continuous opera- 

tion by installation in batteries. Crude 

oil in a shell still battery enters the 

first still where light gasoline is va- 

porized and driven off. The residue 

oil then flows in turn through the 

other stills, each succeeding one be- 

ing held at a higher temperature 

level, so that increasingly heavy dis- 

tillate products are obtained as off 

vapors. 
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An overhead convection bonk type heater in which the side walls have 
been inclined. This design combines certain economies in structure with 
relatively large capacities 


of the outstanding characteristics of modern oil 
processing. 
The advantages of the pipe still over the shell 
still may be listed as follows:"* 
1) Adaptability to continuous operation 
2) Ease control of heating rate in pipe stills by: 
a) Adjustment of proportions of radiant 
and convection surfaces 
b) Use of recirculated flue gas 
c) Air preheating 
d) Changing fuel or the character of the 
flame 
e) Varying velocity in the tubes 
3) Average transfer rate may be increased 
without overheating the stock thereby giving 
high efficiencies. 
Pipestill operation is flexible. Capacity may 
range from 50 to 200 percent without harm. 
Danger of fire is greatly reduced, due to 
much smaller quantity of oil in process. 
Pipe still installations are compact. A 10,000 
barrel per day pipe still (replacing 12 shell 
stills) occupies a square 50 yards on a side. 


Varying Rates in Early Heaters 

Early tubular heaters average rates ot 
5000 to 6000 Btu per square foot per hour with 
hot spots in those tubes adjacent to the fires with 
actual rates of 15,000 to 20,000. This was remedied 
by shielding the tubes from radiant heat by walls 
Even so, rates varied from over 20,000 in the first 
row to a few hundred in the last row. 

Reduction in temperature of gases entering th« 


gave 


tube bank was the next problem. This was done in 
two ways:' 

1) Excess air and flue gas recirculation were 

used in purely convection heaters. 

Radiant tubes were installed in the combus- 
tion chamber to cool the gases prior to their 
entrance to the convection section.** Due to 
the small number of tubes used, they were 
often refractory-enclosed for protection. 

High maintenance and operating costs of the 
first type and failures of enclosures in the second 
type led to the advent of the open-flame heater. 

The first tube still embodying a radiant section 
was developed for deodorization of vegetable oils 
by driving off the free fatty acids and other ob- 
jectionable ingredients.” ** It was followed a few 
months later by a furnace for heating petroleum 
to 750° F. This represented a notable advance 
from the Pielsticker tube and retort combination 
of 1892, mentioned in the prior art in cracking.’ 

Improvement in heat generation and distribu- 
tion and better understanding of the basic con- 
cepts of heat transfer have resulted in the univer- 
sal adoption of open-flame heaters. The percent 
of radiant heat input has increased from 25 per- 
cent in early designs to 80 percent in late designs. 
Long runs with absorption rates in the radiant 
bank of 20,000 Btu per square foot per hour are 
used even in processing of residual oils at elevated 
temperatures. 

In distinct contrast to this general trend toward 
radiant heat, however, is a specially designed fur- 
nace built by Foster-Wheeler in 1942.*° This fur- 
nace, in a synthetic toluene plant on the West 
Coast, is so designed as to impart heat to the 
charge by convection gases only. Precise tempera- 
ture control is attained through the use of this 
special heater. 

A cost comparison between pipe and shell stills, 
indicative of the economic significance of this ad- 
vance in the art, is presented by Nelson.*’ (Costs 
shown are in dollars per barrel of crude). 

Pipe Shell 
$0.30 
0.35 


Distillation $0.10 
Cracking 0.27 
( King U.50 
A variety of methods may be resorted to for 
heating petroleum stocks to distillation and to 
cracking temperatures. They are as follows: 
1) Direct-fired heaters; 
2) Heaters in which the tubes themselves are 
electrical resistors and are heated by the 
passage of electric current ;** 
Heaters in which tubes are supported in 
baths of molten metals or inorganic salts ;**: * 
Steam-jacketed cracking tubes ;*' 
Heaters utilizing heat of controlled combus- 
tion of a portion of the stock within the tubes 
to heat the remainder to the desired tem- 
perature; 
Dowtherm heating systems ;** and 
Use of molten baths through which the hydro- 
carbon material is bubbled. This method 
has the advantage of intimate heat transfer 
and ease of coke removal. 
1is paper will be limited to direct fired heaters. 
e heater is the heart of the thermal cracking 
process. The performance of this single unit ma) 
well constitute the difference between a superior 
and a mediocre cracking plant. Increased knowledge 
of the basic principles of cracking such as soaking 
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Typical De Florez furnace, in preheater service on a modified Holmes- 
Manley unit. The trolley rail serves as a hoist support for tube 
replacements 


time, vaporization, rate of cracking, heat of reac- 
tion, and conversion per pass has made accurate 
heater design possible. 

Experimental solution of refinery problems in- 
volving fired heaters may be evolved by use of 
pilot plant installations.** Pilot plant heating coils 
are made of 4 to %-inch tubing which with 
throughputs of the order of 10 gallons per hour and 
slight vaporization may result in viscous flow. 
These tubes are inserted in molten lead baths to 
lessen film cracking. 

According to Sachanen,*® the following factors 
have contributed to the latest developments in the 
design of tubular heaters: 

1) Use of higher temperatures in cracking; 

2) Combination of cracking with straight-run 

distillation ; 

3) Selective cracking in different heaters or in 
different sections of the same heater; 

1) Very large capacities of many modern com- 
bination units, up to 30,000 barrels per day 
or more; 

Better utilization of radiant heat; 
Higher average heat transfer rates 
ticularly for radiant heat; and 
Extensive use of tube soaking sections in- 
stead of reaction chambers, with controlled 
heat transfer rates in these sections. 

There is only one combination of temperature, 
pressure, and soaking time which gives maximum 
crack-per-pass for a given charging stock.** Thus 
the heater must be designed to permit altering 
these conditions within desired ranges for various 


par- 
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feed stocks or various product specifications en- 
countered in refining operations. 

Long uninterrupted periods on steam are of 
prime importance from an operating standpoint. 
Thus, whatever may be done to increase crack-per- 
pass for given cracking duty must not be done at a 
sacrifice of length of run. This requires an accu- 
rate knewledge of the nature of the feed stock 
with regard to original source, boiling point, re- 
fractivity, and the optimum conditions of tempera- 
ture, pressure, and soaking time. 

Summaries of the application of tube stills to 
petroleum refining which serve as introductions to 
the subject have been presented.**: 57 °8. 3%, 40, 41, 42, 4s 

Furnace Design Factors 

Desired factors in furnace design follow: 

1) Adaptability to multiple passes (for large 

quantities) with uniform heat distribution; 

2) Tubes of uniform length; 

3) Tubes as long as possible to give the mini- 

mum number of headers; 

Tubes of one diameter ; 

Convection bank arrangement permitting 
adequate and economical flue gas velocities; 
Minimum total cost of heater; 

Not too high velocities of flue gas on ac- 
count of difficulty of keeping furnace sealed; 

8) Burners not too close to tubes; 

9) Uniform heat distribution and control there- 
of; and 
Convenient arrangement of burners and plat- 
forms for maintenance. 

These factors should be borne in mind when 
considering the various types of furnaces. 

Furnaces might be classified into three types as 
follows: De Florez type, Equiflux type and box 
type. 

These furnaces vary mainly in the arrangement 
of tubes and walls. Most of them burn either oil 
or gas. Although they are rare, coke-fired furnaces 
may also be employed in petroleum refining.*? Re- 
finery coke is a good fuel and may be fed in pow- 
dered form or burned on a chain-grate stoker. The 
chain-grate stoker adapts itself well to tempera- 
ture control.** Decided economic advantages result 
from the firing of furnaces with pulverized petro- 
leum coke.**: * 

Consideration of operating data characteristic of 
fired heaters will serve as a preface to the dis- 
cussion of furnace types. 

Inlet temperatures of the stock to the cracking 
coil average about 600° F. Outlet temperatures 
from the coil vary from 900° F. to 1000° F. in the 
liquid-phase process or from 1000° F. to 1100° F. 
in the vapor-phase process. At the outlet from the 
coil proper, either an external reaction chamber 
or a soaking section integral with the furnace may 
be employed. The use of a soaking section, as pi- 
oneered by Winkler-Koch Engineering Company in 
this country, is supplanting the reaction chamber. 

The temperature of the combustion chamber is 
usually from 1200 to 1600° F. about 10 inches from 
the radiant tubes.?®° Gases out from the convection 
section are at 800 to 1000° F. as a rule. This lat- 
ter temperature may seem high but is due to the 
high temperature of the charge stock entering the 
furnace. 

The capacity of the furnace coil depends on the 
tube diameter and the velocity of the charge. A 
3000 barrel per day (fresh and recycle) unit has 
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tubes 214 to 3 inches inside diameter. A 6000 
barrel per day unit has tubes 3 to 31 inches inside 
diameter while units of 10,000 to 12,000 barrels 
per day capacity have two parallel coils of 3 to 34 
inches inside diameter or one of 4 to 4!4 inches 
inside diameter. Small tubes in parallel are pref- 
erable, due to the large heating surface offered. 

The use of high pressures in cracking is bene- 
ficial from the standpoint of heat transfer and 
compactness of cracking equipment. 

The velocity of the charge stock in the tubes is 
important. Velocities are usually expressed as 
“cold velocities,” which are equivalent velocities 
at 60° F. A cold velocity of 5 feet per second will 
assure turbulent flow.’ Velocities of 6 to 8 feet 
per second are used for heavy residual stocks but 
velocities above 10 feet per second cannot be used 
commercially due to the high pressure drop caused 
by the high velocities. It must be remembered that 
the pressure drop increases as the square of the 
velocity. Actual hot velocities are of course much 
higher, due to expansion and, even more, to the 
vaporization of the charge in the coil. High veloci- 
ties are valuable both from the standpoint of in- 
creased heat transfer and because of increased al- 
lowable crack-per-pass. 

The usual pressure drop in a furnace coil ranges 
from 200 to 600 pounds per square inch. Methods 
for pressure drop calculation involving graphical 
integration may be applied to fired heaters where 
vaporization occurs in the tubes. 

Individual furnace types include: 

De Florez Furnaces 

This type of furnace has been developed by Luis 
de Florez and The Texas Company.*’: *: *° Its in- 
stallation has found favor mainly with The Texas 
Company and Sinclair Refining Company. It is 
the ideal heater from the theoretical standpoint 
but is expensive mainly due to the tall superstruc- 
ture necessary for tube removal."* The heater itself 
acts as a stack to some extent, hence only a short 
stack is necessary in an up-fired design. This fur- 
nace is especially suited for a vapor-phase cracking 
where, according to Nelson,'* the cost is justified 
due to the handling of the delicate heating prob- 
lem involved. 

This type of heater was first built with down- 
draft firing and a secondary horizontal, cylindrical 
convection section. Later down-draft heaters con- 
sist only of a vertical cylindrical section and an 
air preheater. Good draft is necessary in any down- 





Descriptive drawing of Alcorn furnace 


draft heater such as this one to prevent mushroom- 
ing of the flame. 

A vertical de Florez type with an Ascoloy air 
preheater but no convection section and operated 
with 25-50 percent excess air has an efficiency of 
60-65 percent. Air preheat to 800° F., flue gas 
entering the preheater at 1400-1500° F. and flue 
gas to the stack at 800° F. are common figures for 
such an installation.*° 

One of the latest de Florez installations is that 
in the Watson, California, refinery of Richfield Oil 
Company. These furnaces®: ** are down-fired and 
have a design innovation of a refractory cone in 
the bottom to improve heat distribution. 

While the circular type has the advantages of 
fairly simple structure and uniform heat distribu- 
tion, it is expensive, difficult to add convection area 
to, and not susceptible to diversion of the incoming 
stream into increasing numbers of tubes as the 
heating progresses. 

Various circular and near-circular furnaces have 
been described by others than de Florez.*? One of 
these is a circular furnace comprising short verti- 
cal sections of tubing all connected in series. The 
burners are separated in their influence by a re- 
fractory star, and firing rates to different parts 
of the coil may be varied by changing the firing 
to one or more of the burners individually." 

One of the latest developments in the furnace 
field is a prefabricated heater known as the “Iso- 
Fiow rad‘ant furnace.” In general cylindrical 
shape and in the use of a cone occupying a portion 
of the furnace volume, these furnaces resemble the 
Richfield de Florez installation. An integral annu- 
lar air heater may be incorporated into the Iso-Flow 
design. According to the manufacturer, furnaces 
up to 15 million Btu per hour may be shipped to 
the refiner as a single prefabricated structure. 
Larger furnaces are shipped in segmental sections 
for field assembly. Non-oxidizing alloys replace 
practically all of the conventional brick setting in 
this type of furnace. 

A novel heater embodying some of the general 
characteristics of the de Florez type has been de- 
veloped by Alther.** Tubes are provided with fins 
and are spaced in a circle. These fins substantially 
provide an enclosure by overlapping. Radiant heat 
is thus given out to the portions of the periphery 
of the tubes within this enclosure. The fire gases 
leave the radiant compartment and travel along 
the opposite sides of these same tubes, which act 
as a convection section. 

Equiflux Heaters 

Equiflux heaters have the following advantages :* 

1) Irradiation of tubes from both sides; 

2) Small cold fraction permitting high input 

rates ; 
Cellular structure permitting the use of any 
number of streams with each stream subject- 
ed to optimum thermal treatment ; 
Optimum dimensional relationship of the 
heater may be maintained regardless of total 
heat requirements ; 
Series flow through each pass assures posi- 
tive flow throughout the coil—coke forma- 
tion can be more readily detected by in- 
creased pressure drop, or decreased flow of 
oil through the coil—in most multi-flow ar- 
rangements, coking of one or more tubes 
‘ol. 28. 
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does not necessarily affect the pressure drop 
or reduce the flow considerably ; 
Use of a number of parallel passes (with 
series flow through each pass) reduces pres- 
sure drop and pumping costs; 
The use of a larger number of smaller tubes 
reduces the time during which the oil is at 
maximum temperature—important in many 
heating cycles where the oil is sensitive to 
high temperatures; and 
The cell construction is combined with up- 
draft firing of the heater, giving simple gas 
flow without baffles or turns.** 

Alcorn Furnaces 

Alcorn heaters have been characterized by com- 
bustion chambers or muffles*®** 575° in which fuel 
oil or gas is burned under accelerated combustion 
conditions of intimate mixing at high temperature. 
From the combustion chambers, the flame and prod- 
ucts of combustion are directed outward and above 
floor tubes and between the floor and roof bank of 
tubes. The gases then pass over a bridge wall and 
downward through a convection section. In two- 
compartment heaters an updraft convection section 
may also be utilized. A multiplicity of burners re- 
sults in uniform heating throughout the tube 
length. The roof is sloped to further the uniformity 
of heat input. ' 

The two-compartment heater was developed for 
the purpose of controlling the application of radiant 
heat. This heater is identified as a double-end fired 
heater which offers great flexibility in operation, 
since there may be a high-heat input in both of the 
chambers, or a low-heat input in one with a high- 
heat input in the other, making it possible to vary 
the heating curve in the coil. 

A modification of the double-end fired heater, or 
two-compartment heater, is a three-compartment 
heater, which utilizes an updraft convection section 
with separate streams in the outside compartments 
and a third stream in the middle compartment. 
This type heater has wide usage on processing oper-. 
ations where positive temperature control of three 
streams is required. Another recent development, 
principally for low temperature operations, is a 
rectangular heater consisting of wall tubes with 
enc firing parallel to the tubes, and in the rear, in 
the path of the exit gases, is arranged a finned tube 
convection section. 

Two-Compartment Heaters 

This type of heater is also known as the center- 
convection type and as the double-end fired 
heater.** °° 

Separate combustion chambers operating inde- 
pendently give more definite control of the heat- 
ing rate than the up-draft rectangular heater, 
which in turn is superior to most box type fur- 
naces.° It may be used for parallel flow of two 
oil streams, each utilizing one end of the heater.” 
Up-Draft Rectangular Heaters 

This type of heater has been developed and 
advanced primarily by The Lummus Company. 

Special tiles (Lummus patented diffusion baffle 
tile) placed above the top row of roof tubes act 
as distributing baffles and give a high gas velocity 
over the shielded section of these tubes to partially 
equalize the heat pickup of these tubes. Such a ve- 
locity effect may also be produced by using fins or 
tubes in place of the tiles or by the use of bifur- 

cated tubes spaced on very close centers. 


ia 


ict 


EU 


Above—Universal Oil Products 
updraft heater 


Right—Descriptive cross-section 
drawing of center wall updroft 
heoter 
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Down-Convection Furnaces 

These are used in general service. This type of 
heater averages 40 percent of the heat input in 
the fuel to the radiant section, and 30 percent of 
the heat input to the convection section." 

A great variety of minor variations from the 








general dow n-convec tion type of furnace have been 
patented.®* ®. * 

The prine inte of steam 
process is widely used. The superheated 
steam aids in fluid and heat flow in the oil stream 
and may be essential to further processing in cata- 
lytic as dehydrogenation, Houdry 


injection to the oil in 


such 


processes 


cracking, and Universal Oil Products catalytic poly- 
merization. 

Various patents on multi-chamber types provide 
flue gas from the first cham- 
and partly to a second or 


for diversion of the 
ber, partly to the 
convection chamber 

This type of construction may be utilized for 
steam generation.”® If the quantity of steam gen- 
erated from this set-up is insufficient for refinery 
additional steam may be obtained by 
tubes in the furnace of an 


stack, 


requirements 
nstalling radiant boiler 
existing oil still. 
Among the 
heating 


discoloration 


e oils processed in Dowtherm 
lube oils which are subject to 
terioration if the critical tem- 
to be processed is ex- 


Sensitly 
systems al 
and de 
perature at which they are 
ceeded. Until recently the only available method of 
doing the where oil temperatures approach- 
700° F. were required was to pass the oil through 
tubes exposed to the direct heat of a fuel fired 
furnace. To attain this with an average oil outlet 
temperature of about 650° F., the oil film tem- 
perature on the tube walls heated by hot furnace 
gases might well exceed the desired limit of 700° F. 
maximum and result in injury or breakdown to 
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The simple pipe heater on the left was built about 1923 for use with a 
bubble tower (not visible) for the atmospheric distillation of heavy Mex: 
can crude oils. The unit on the right was added about 1925 when the 
production of “black oil” was desired. It consists of a return-tube shell 
still with an integral rectangular bubble tower and reflux condenser 
It is operated under “dry vacuum. The vacuum jets can be seen in the 
overhead structure. The assemblage operates as a two stage distillation 
unit. It is now used to distill refinery slop. This and photo on page 149 
courtesy Humble Oil & Refining Company 


that portion of the oil exposed to film tempera- 
ture. 

A heater which, although it is not employed in 
heating petroleum products, finds important appli- 
cation in modern refinery processing is the direct- 
fired air heater. 

These heaters are designed especially for the 
purpose of delivering air at high temperature 
(1000-1500° F.) and high pressure (3-50 pounds 
per square inch) required in numerous processes 
for making high-octane gasoline and butadiene. 
The fuel-gas or oil burns directly in a portion of 
the air stream to be heated. The final temperature 
is controlled by tempering the combustion air with 
the balance of the air stream before reaching the 
heater outlet. 


Radiant Heat Transfer 

Rickerman, Lobo, and Baker™ give safe radiant 
transfer rates up to 13,000 Btu per hour per square 
exterior surface for gas oils and up to 
black oils. Mekler states, however,’ that 
higher rates (15,000 to 20,000) are used in 
some heaters. In soaking tubes, Sachanen* states 
that moderate rates (less than 10,000) must be 
used to prevent coke formation in the more ad- 
vanced stages of cracking. 

Empirical formulas for radiant heat transfer in 
steam-boiler furnaces followed by a description of 
performance tests on various types of tube sti!l 
refinery furnaces have been published. Equations 
for the fraction of available heat absorbed in the 
radiant section have been presented.**: 78 79 8° 81, 82, 83 

Residual heat in the gases leaving the 
chamber is recovered in various ways :* 

1) Supplementary tube banks or convection sec- 

tions and 

2) Air preheaters 

High inlet oil temperatures often give rise to the 
ise of both, especially where high fuel costs justify 
the use of air preheaters. 

The mechanism of heat transfer in convection 
sections is complex, in that, due to gas tempera- 
tures (1300-1800° F. inlet and 800-1100° F. outlet), 
part of the heat is supplied by radiation, depending 
on: 

1) gas temperature; 

2) earbon dioxide and 


gases; and 


foot of 
10,000 for 
much 


radiant 


water content of the 


3) clearance between tubes, which determines 

the shape factor of the radiant layer 

Pure convection transfer may be expressed by 
the use of Monrad’s well known equation.** This 
coefficient in such sections varies from 2-4 Btu 
per hour per square foot (° F.) in practice and 
represents 50 to 60 percent of the overall coeffi- 
in the average convection section. 
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Recirculation and Air Preheat 

In flue gas re-circulation the flue gas is reheated 
by the flame, causing a lower flame temperature 
and milder radiation rate along with high gas 
velocity in the convection section. ! . =, 6 
The greater the ratio of weight snaliaiaiel to 
weight passing up the stack, the more duty is 
transferred from the radiant to the convection 
section, 

Air preheat has the opposite effect in that it 
increases the flame temperature. It increases still 





efficiency by cooling the stack gases.*® 

Much of the fundamental work on application 
of air preheat and flue gas re-circulation may be 
attributed to the late J. E. Bell of Sinclair Refin- 
ing Company. His patents, many of which are for 
coal-fired heaters, are numerous.*® *! 9 Sin- 
clair interests have been foremost in furthering 
industrial development of Bell’s fundamental work 
in a series of patents,®* % %- 97 although many 
others have issued to other companies in the 
fields. 99, 100, 101, 102, 103, 104 

Concrete figures on savings introduced by the 
use of air preheaters in conjunction with oil stills 
have been presented by Creutz of Air Preheater 
Corporation. In another publication Air Pre- 
heater Corporation presents data showing from 11 
to 15 percent increased still efficiency and from 
18 to 22 percent fuel savings resulting from the 
use of various air preheat combinations.’ 

As mentioned in the section on convection theory, 
the design of a fired heater involves first determin- 
ing whether a convection bank or an air preheater 
will be more economical and whether a combina- 
tion of the two will give maximum economy. Opti- 
mum economy is not necessarily maximum effi- 
ciency because values set on fuel saving will de- 
termine how far it is economical to go in saving 
heat. 


Choice of Still Tubes, Metallurgical Considerations 

Alloy steel tubes have largely replaced carbon 
steel, primarily for the reduction of corrosion. The 
question of the choice of alloy is largely one of 
economics. This involves balancing the initial cost 


of the alloy tubes vs. the replacement of the steel 


tubes, the down-time of the unit in making the 
replacements, and the hazard due to failure of 
the steel tubes.**? An evaluation of alloy cracking 
still tubes has been presented by Nelson.’ 

In addition to the use of alloying elements to 
prevent corrosion as well as oxidation due to fur- 
nace combustion, tubes may be aluminum-coated 
inside and out. These are known as calorized tubes. 

Alloys used in tubes have a lower heat conduc- 
tivity in general than plain steel. The question of 
thermal conductivity at elevated temperatures has 
been the subject of much recent research.'°% 12° 1 
It has been found that although plain carbon steel 
tubes are superior in conductivity at low tempera- 
tures, as temperatures are increased points are 
reached for certain grades where superiority is 
reversed, i. e. the plain carbon steels are inferior.” 

New refinery processes, such as thermal poly- 
merization with its attendant severe conditions, 
require new tube materials.’*? Closely allied to the 
problem of tube materials is the choice of tube 
support materials."** Hightower'* discusses the 
metallurgical requirements in butadiene manufac- 
ture. 

A great variety of mechanical shapes for crack- 
ing tubes have evolved in the development of the 
art. Among these are spirally corrugated crack- 
ing tubes,'’® tubes containing helical cores,''® tubes 
containing solid rod _ cores,''*:"'*, double-walled 
tubes with oil in the annular space and flue gas 
passing through the inner tube as well as outside 
the outer tube,''® and double-walled tubes wherein 
the oil is so charged as to revolve at high velocity 
and produce a film on the heating surface.'*° 

Higher gasoline yields as well as higher allow- 
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DOWNDRAFT EQUIFLUX HEATER 


Top—Photo shows UOP four-cell downdraft Equiflux heater 
Below—Descriptive drawing is of UOP five-cell downdraft Equiflux heater 


able space velocities due to better heat transfer are 
benefits attributed to the use of baffled tubes in 
fired heaters for vapor-phase cracking operation 
by Canadian investigators."*": ' 


Fuels and Burners 
In the final analysis, coal firing is rarely em- 
ployed in fired heaters for petroleum refining. Oil, 
gas, or combined firing are the common choices.'** 
Various types of waste by-product fuels produced 
in an oil refinery may be burned in refinery fur- 
naces.'** 1°. "6 Wilson of Standard Oil Company 
of New Jersey classifies these fuels as follows :'** 
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Heater designed with overhead convection bank. The burners are located 

low on the side wall to the right, below the radiant wall tubes. They 

tire against the bare refractory wall on the left. Future tubes con be 

added on this bare wall, with the burners to then be relocated in the 
end walls of the furnace 
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LIQUID LEVEL GAGES 
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PROTECTED GLASS. Frame completely contains glass— 
no part exposed. Glass supports none of frame weight. 


UNIFORM GASKET PRESSURE assured by precision 
finishing of retaining surfaces. 


EQUAL RESILIENCE ON BOTH SIDES OF GLASS due 
to interchangeable gaskets which also prevent improper 
reassembly in the field. 


PERFECT GASKET JOINTS WITH MINIMUM BOLT 
TENSION because misalignment of parts is impossible. 
This also eliminates frequent cause of glass breakage. 


DISTORTION PREVENTED by reinforcing beam and 
scientific distribution of metal in frame. (Distortion is a 
serious cause of glass breakage.) 


GASKET BLOW-OUTS PREVENTED by full metal back- 
ing of surface and periphery of both gaskets. 


RIGIDITY AND PERFECT ALIGNMENT assured because 
liquid chamber is machined from solid block of tempera- 
ture resistant steel heat treated to prevent warping. 


PYREX GLASS is used exclusively because it has proved 
far superior in resistance to thermal shock and erosion. 


Drop Forged Steel 
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Inside stuff Ga 


on a good blower 


The blower casing, backplate, inlet connection, and guide 
vanes, all stationary parts in contact with the medium being 
handled, are normally made of cast Meehanite. When operat- 
ing conditions, such as temperature or corrosion, demand, any 
or all of these parts can be made of steel or nonferrous alloys. 
With the backplate separate from the base and bearing hous- 
ing, the use of special alloy material is kept to a minimum. 

The open type, one-piece impeller may be made of any 
material required by the service. Since the impeller is essen- 
tially free from end thrust, a relatively simple thrust bearing 
may be used. Another factor of prime importance is that, with 
the open type impeller, the packing box seals against blower 
inlet pressure only, minimizing the possibility of gas leakage 
to atmosphere. 

Elliott centrifugal blowers, single and multi-stage, have a 
long record of exceptionally satisfactory service in industries 


requiring the moving of air or gas. Full details in Blower 
Impellers are balanced statically and 


dynamically, and are overspeeded well Bulletin P-7, at request. 


heyond maximum operating speed 


dove aneuttly wih the theme ont ELLIOTT COMPANY 
Centrifugal Blower Dept., JEANNETTE, PA. 

Plants at: Jeannette, Pa. * Ridgway, Pa Oo 
Springfield, O. * Newark, N. J. 
ISTRICT OFFICES IN PRINCIPAL CITIES 


ELLIOTT (2ticjugal BLOWERS 


Pet an Refiner 





Information, formal and otherwise, about 
REFINER AUTHORS the men who write for PETROLEUM 


REFINER as well as others prominent in 


and Other Personalities Piper 


J. E. FENEX K. KEITH OKAMOTO 





engineering and 


Trio Describes New i. eae 7 t “ ! 4 nd nit ph pernutting, 


th flying, photography and gymnastics 


Hy H hil ips I t Co ipany i “tl Van Winkle has been a several-times 

TCC Unit Operation atural gasi c artn mmen¢ ntributor to the REFINER, his most re- 
rym ng in | t ral ar befor nt article having been published in 
-* inwlin i = " lo ing tl t rt w his work is i anuary, 1949, “Pressure - Temperature 
men, A. Wesley Hoge ' acai 
Hel ; | , i ‘ hemiuc: i f is one of carbons 


vit 
; } 


lepartmet rrelations r Petroleums and Hydro- 


1S tavorite s] 


ss too modest to confirm, sav be toms Unusual Plant Setup 


in pretty low He 


oO ls Detailed by Pair 
a 
Van Winkle Aide “k — and Kinsey ae ne 


ial Design” is 
kK article contributed by Roy A. 
KEITH OKAMOTO aut 7 u rand Robert M. Stewart, of The 
with M. Van Winkle of “Correlation of Chicago Corporation, Corpus Christi, 
Equilibrium Flash and True Boiling Texas. The article describing the addi- 
I Point Distillation Curves at Sub-At tions made to the plant in the Carthage 
superintend hi mospheric Temperatures” (starts on field begins on page 91 of this issue 

ision title and n ag 3), was born September 15, 1920, Schuster, friendly and efficient gen 
ril, 1948 Ipli _ Calif... attended Chaffey eral superintendent of plants, is a dyed- 

to REFINER aders, Ju r College, Ontario, Calif., and re in-the-w 1 natural gas-gasoline engi 

tl utl . d an; ciate of arts degree. Ther neer from long experience with the in 

at the University of dustry from research to operations. He 

one year and the Uni was graduated from Case Institute of 

two years with an Fechnology in Cleveland, Ohio, in the 

$ spent on active “crasl year, 1929, which may or may 

1 Services f the ot have influenced his selection of o¢ 


rintendent 





d States in tl Pacific war theater upatior At any rate he was associated 
received his Bacl ot Science i v1 he subsidiary companies of Colum 

im Engineering in 1947, from F and Electric Corporation in the 

University of Tulsa and his Master natur : line division for something 

| ~ Science in Chemical Engineering at ( 1 ars. During this time he lived 

perations depart 1 the University of Texas in January it i nd then in West Virginia. He 
Friedman born at red in il 1949. At present he is working on his ined The Chicago Corporation in 1945 
Iphia, took 3 in petroleu n doctorate and is an assistant in tl Stewart, red-headed, able assistant 

| chemical engineering department general superintendent, hails from East 

Okamoto is a member l hi ouis, Ill. He attended school in 

Lambda sil al on “ hi ) ll., and was graduated with a 


ailon : f his 1 ' ; f deg hemical engineer 
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ng from 
Metallurg 
nics 
Texas ( 
tered the air 
194] 
he 
eutenant c 
Stewart joined T! 


He is a member of 
Air Reserve Association, 
r Association, 

ial engineer in T exas 


Alpha Chi Sigma, 
Reserve Of 


and a registered pr 


New Tools for Gas 
Men Told by Foster 
T R. FOSTER, ma 


nery sales for Cla 
Olean, N. ¥ 
rkers and 


Applicat 
wens 8 stage Bas egee Nhe MARSHALL SITTIG 


Big and Commendable 


M axsnars 


red Heaters f 


T. R. FOSTER ROBERT M. STEWART 


ROY A. SCHUSTER 


and a semester of graduate work, the 
writer joined a major chemical company 
where he it hve years in the manu- 
facture of raw materials for synthetic 
rubber and a year in engineering re- 
search. Currently, he is engaged in chem- 
ical engineering studies for a paper man- 
ultacturet! 
When he 
work, he 
making, anc 
two dat ters 
three years 


lay’s 


model 
h his 


gets through wit 
keeps busy with 
trying to keep 
aged one 


Refining Wins 
Over Geophysical 


worked one summet 
geophysica rew im 
his native state of New Mexico and then 
two summers as a tester at the Artesia, 
N. M., refinery of Continental Oil Com 
pany. As a result, the title of the article 
he has contributed to this issue of PR 
the division of the lustry 
him most—‘Fractionat- 
Petroleum Indus- 


eo. C. HANNAH 


with an electrical 


indicates 
that interested 
ing Absorbers in the 
try,” beginning on page 
Hannah graduated 
University m 1941 in chem 
imitial traming as a 


received with S 


from Oklahoma 
ngineer 

efinery 
Oil Com 


ing s 


re¢ 


J. C. HANNAH 
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Precipitator hoppers insulated with Kaylo Heat Insulating Block 








Typical Applications 
of Kaylo 
Heat Insulating Block 


Breechings Lehrs 

Hot Air Ducts Autoclaves 

Tanks Ovens 

Towers Furnaces [V7 ix \ YJ7n se 

Dryers Turbines Ln\/ 4 | f LWVe 

Evaporators Chilling Pits 

Heat Boilers 
Exchangers Precipitators jj 

Condensers Locomotives KAYLO DIVISION 

OWENS-ILUNOIS GLASS COMPANY 

TOLEDO 1, OHIO 





Heat insulating Block Nome 


The ONE material 
to combine these 
advantages... 


Handles wide temperature range . . . has low ther- 
mal conductivity! Kaylo Heat Insulating Block is 
ideal for jobs involving temperatures from 200° to 
1200° F. It maintains its thermal stability, isn’t 
affected after exposure and service. Then, too, due 
to its very fine cellular structure, its conductivity 
remains low at top operating temperatures, making 
it one of the most efficient and economical insulating 


materials. 


Has low density . . . high compressive strength! 
Kaylo Heat Insulating Block’s low density simplifies 
handling, shipping and application. It weighs only 
11 pounds per cubic foot—less than one pound to 
the board foot. Yet, Kaylo Heat Insulating Block 
has an unusually high compressive strength for a 


mineral product of such a light weight. 


High flexural strength! Because Kaylo Heat Insulat- 
ing Block has a high flexural strength, it is easy to 
handle and apply . . . contributes to long service, 


low maintenance. 


WRITE TODAY 
FOR FULL DETAILS 


Owens-Illinois Glass Company 
Toledo 1, Ohio 
Dept. F-428, P.O. Box 1035 


Gentlemen 
Please send 
Free illustrated booklet, “Kaylo Heat Insulating Block.” 
] Free sample of Kaylo Heot Insulating Block. 


Your representative, with full information 





Address_ 
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HOW TO— 
Recondition Small Valves Quickly 


FR AKING 
he 


; 


Figure 1—Repair tool for '4-inch to '2-inch 
valves. The reamer for refacing the valve seat 
is at the left and the reamer pilot or quide 
is at the center of the picture. Since the 
bonnet and stem opening in the bodies of 
the valves of various manufacturers differ in 
size, the pilot is provided with four exten 
sions or shoulders of different diameter. The 
extension fitting snugly into the bonnet open 
ing ts used to keep the reamer from wobbling 
on the valve seat. Size of the repair tool is 
indicated by comparison with the '2-inch 
valve at the right 

Figure 3 —_—_—_————}>> 

When the valve seat has been refaced, a 
small piece of emery cloth is folded and the 
folded edge inserted in the slot provided in 
the opposite end of the tool from the reamer 
The end of the needle is placed in the 
tapered opening provided by the emery cloth 
ond turned by hand until it is smooth The 
valve is then re-assembled 


Maintenance and Operation— 


OW to pot 


til it is replaced sometime 
lay result in the valve being worn 
air causing it to discarded 
seat and 


needle 


Figure 2—With the pilot or guide in position 
in the valve body through the bonnet openino 
the reamer is inserted and turned in a clockwise 
direction by hand until the valve seat is smooth 
Note the slot in the end of the reamer, which 
is used in refacing the needle 














NEW CATALYTIC CRACKING UNIT. 


Engineered and Constructed by IMielk 15) 


@ McKee has undertaken an 
extensive program of engineering 
and construction for this refiner. 
The program includes new facili- 


ties for catalytic cracking, atmos- 


pheric and vacuum crude oil 


distillation, asphalt manufactur- 
ing and increased capacity for 


steam and power generation, 















ARTHUR G. 
er oe _ Vi 
DESIGN, ENGINEERING AND CONSTRUCTION FOR THE PETROLEU REFINING AND IRON AND STEEL INDUSTRIES 


ENGINEERS AND CONTRACTORS «+ ESTABLISHED 1905 
2300 CHESTER AVENUE, CLEVELAND 






30 Rockefeller Plaza, New York, N. Y. 











> We. by years of research, develop- 
: 
‘ 





REASONS WHY 


STEEL VALVES 
ae your best buy 











The high-precision ratings of custom- 
made valves—a* production line 


prices. 





Made from quality - controlled steels 
developed and produced in Chap- 
man’s own foundries under strictest 
metallurgical control. 

Designed to meet A.S.A. and A.P.I. 


Standards in all pressure and tem- 
perature ranges. 





= \ jj§ Whenever you need Steel Valves— 


rhe gate, globe, angle, or check— 
ie come to Chapman first. Backed 


ment and performance, Chap- 
man Steel Valves are your 
guarantee of better... longer 
service. 








Pot, 
gg) ; Fwartnel \ 


o 7 ys 


con a 


The Chapman Valve Mfg. Co., Indian Orchard, Massachusetts 
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HOW TO— 


Pump 2500 Barrels a Day 
From 3-Foot Water Sand 
A METHOD of obtaining a large 


quantity of water trom 
been developed at the 
ery, W. T. Waggoner Estate, near Ele« 
tra, Texas, where a “horizontal” well 
has drawn 2500 barrels a day from a 
three-foot thick formation since 
1944 

Superintendent J. O. Walkup designed 
] 


unusual 


seeping sand has 
Waggoner Refin 


sand 


the somewhat 
well that year 
meet an emergency 
the plant was threat 
ened with closing be- 
cause the city was un- 
able to supply enough 
water to meet its re- 

irements. Another 

1 had to be 
established quickly 


he well was sunk 


1 water transferred 
m there to the re- 


thr 


w tanks has 
ntinue operations 


f Walkup’s method 


is the use of two 400-foot lengths of 20 
inch pipe, imbedded in the water 
18 feet beneath the surface. Quarter 
inch slots in each pipe, staggered around 
he circumference and down the length, 
permit water to seep in from the sand 

The Waggoner well is able to drain 
water quickly from the low-pressure res- 
ervoir of seeping sand due to the large 
amount of water-gathering surface ex- 
posed to the sand. A conventional well 
shaft would contact the water forma- 
tion only it three-foot vertical cross- 
section, extending around the circumfer- 
ence of the 


id 
sana 


On the other hand, the pipes, stretch- 
ing along the length of the formation, 
area of water- 


contact a ar greater 











bearing sand. Consequently, a larger 
quantity of water seeps into them than 
would into an ordinary well shaft. For- 
tunately, the formation at the Waggoner 
Refinery has the capacity to replenish 
its water content 

When the pipes were buried, Walkuy 
covered them 
then a two-t 


sheet metal, 
layer of gravel, to guar 


with scrap 


HOW TO— 


] . 
BRCG 


antee that the slots would not be cl 
with dirt 

Water drains from the gathering pipes 
into a casing five feet in diameter and 
20 feet deep. It is pumped from there t 
an open tank at the refinery, where it 
is used in boiler feed circulating pumps 

4 shaft sunk beside the casing houses 
the engine and the pump as shown in the 
photograph. Operating 24 hours a day, 
the engine maintains a flow of 50-60 gal- 
lons per minute, under pressures rang- 
ing from 60 to 100 pounds 

Pumping rate is regulated by a float 
control in the casing, which automati- 
cally slows the engine when the water 
level is low, speeds it up when the level 
Water is lifted vertically approxi- 


rises 


mately 50 feet overall on the trip from 
casing to tank 

(Article and photographs by courtesy of 
Industrial Power Division, International 


Harvester Company.) 


Adapt a Standard Torch To Gouge Old Weld Bead 


A WELDER with 


a store of experience 
gained by rebuilding 
refinery and gasoline 
plant has 
adapted a standard 
acetylene itting 
torch to one-which 
expedites gouging 
out old weld beads 
rhe tip is bent to 
an angle of about 35 
degrees, the bend be- 
ing made slowly so 
as not to c 
distort the ducts and 
passageways for oxy- 
gen and acetylene. 
When the tip is laid 
against the old bead 
which is to be washed 
out, the f ap- 
proach is that 


vessels 


llapse or 


angle 


a 
obtained 
cut, A be: 
parent metal with 
less damage to the 


be washed down to the 
and witl 


greater ease 
sheet 


August, 1949—A Gulf Publishing Company Publication 


The method provides 
an unobstructed view 


prevents damage t 
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* 
More PERCO Units 


KANOTEX REFINING COMPANY, 
Arkansas City, Kansas — 4,200 B/D 
Straight Run and Cracked Gasoline 
Reforming. 


WOOD RIVER Oil & REFINING CO., 
INC., Hartford, Ill.— 10,000 B/D 
Straight Run and Cracked Gasoline Ss 

Reforming and Gas Oil Cracking. — NATIONAL COOPERATIVE REFIN- 
ERY ASSOCIATION, McPherson, 
Kansas — 5,000 B/D Straight Run 
and Cracked Gasoline Reforming. 





BARECO OIL COMPANY, Wichita, 4 
Kansas — 4,000 B/D Straight Run engineered by 


and Cracked Gasoline Reforming. 


5 more refiners are far ahead in the octane race 
because they chose Perco catalytic reforming units. With 
Perco units they can upgrade the leaded octane ratings of 
their gasolines by 6 to 8 numbers or more. Regardless of 
size, these Perco units cost less and are far more flexible 
than thermal reforming units. The economical design of a 
Perco unit requires years of “know how’ —the kind of 
experience Koch has obtained by building many more Perco 
units than any other company. We will be glad to tell you 


ROOSEVELT OIL & REFINING CORP,, ; : 
Mt. Pleasant, Michigan — 3,000 B/D how much a Perco unit will cost and what it will do for 


Straight Run Gasoline Desulfuriza- 


tion Reforming. you ... no obligation. Write us, today. 


# Licensed by Phillips 
Petroleum Company 





THE MWontTH 


in the 


JNDUSTRY 


Anglo-lranian Head Sees ’ well advanced, and work to en- 

t G gemoutl € o 31,400 
Shorter Profits i in 1949 at dir tes tad ak 
t recess fr dihcations “now in hand” are 
hike capacity of the L’Avera 
France of Societe Generale 
Petrole to 25,100 barrels 


lay by end of 
ym excepto al 
1948 is 


all positio 


Che marke 


changing il de 
1948 | 

reached, he 
ompany in Bel 
27,200-barrel 
refinery at Antwerp tor 


d of 1951 


agreement has beet 
with Petrofina ¢ 
construct jointly a 


opera 


Governor Wright fo Speak 


rovern Fielding L. Wright of 
Mississippi will speak on “The Accom 
jlishments of Oil and Gas Conservation 
1 Mississippi,” at the summer quarterly 
Interstate Oil Compact 
Stanley Hotel, 


\ba lan ] 
flexibilit " 
meeting of the 
Commissi: Estes 


Park Cok 


Calendar of Meetings 


ocT 
Society of Automotive Engineers 5-7 
West Coast Meeting, Portland, 
Ore., Multnomah Hotel. 
United Nations Scientific Conference 
on Conservation and Utilization 
of ‘Re psources, Lake ) Success. 


AUG 

15-17 American Institute of Mining and 
Metallurgical Engineers, Petro- 
leum Division, Fall Meeting, 

San Antonio, Plaza Hotel. 
California Natural Gasoline Associa- 
tion, Los Angeles, Ambassador 

Hotel. 

American Society for Testing 
Materials, West Coast Meeting, 
San Francisco, Fairmont Hotel 

Texas Mid-Continent Oil and Gas 
Association, Annual Meeting, 
Houston, Rice Hotel 

American Gas Association, Annual 
Convention, Chicago 

American Society for Metals, National 
Metal Congress and Exposition, 
Public Auditorium, Cleveland, 
Ohio 

National Safety Council Congress, 
Chicago, Morrison Hotel 


Interstate Oi! Compact Commission, 
Quarterly Meeting, Park, 
Col., Stanley Hotel. 
North American Gasoline Tax Confer- 
Lake Tahoe, Tahoe Tavern 
an Standards Association, 
Annual Meeting, New York. 
Waldorf-Astoria Hotel. 
Instrument Society of America, 
National Conference and Exhibit, 
St. Louis, Municipal Auditorium. 
15 American Petroleum Institute, 
Division of Marketing ‘Lubrica- 
tion Committee) Atlantic City, 
Hotel Traymore 
16 National Petroleum Association, 
Atlantic City, Hotel Traymore. 
-20 American Institute of Chemical 
Engineers, Montreal, Canada, 
Mt. Royal Hotel 
21. National Butane-Propane Association, 
St. Louis. 


Society of Automotive Engineers, 
Diesel Engineers, St. Louis, 
Chase Hotel 

Pacific Chemical Exposition, San 
Francisco, Civic Auditorium 

Society of Automotive Engineers, 
Fuels and Lubricants, St. Louis, 

’ —o Chase Hotel 
-28 National Safety Council, Chicago, American Petroleum Institute, 29th 


Morrison Hotel ‘ ms 
American Society of Mec hanic al —— Meeting, Chicago, Stevens 


_Engineers F all Meeting, Erle. 


30) 6 The 


American Institute of Chemical 
Engineers, Pittsburgh, Hotel 
William Penn. 

American Society of Mechanical 

ngineers, Annual Meeting, New 
York, Hotel Statler 

Twenty-second Exposition of Chemical 
Industries, New York, Grand 
Palac e 


American Society of Mechanical 
Engineers, Petroleum Division, 
1949 Petroleum Mechanical 
Engineering Conference, Okla- 
homa City, Biltmore Hotel 

National Association of Corrosion 
Engineers, South Central Regional 
Division, Annual Meeting, 

Dallas, Adolphus Hotel. 6°*™ 

National Lubrication Grease Institute, 
New Orleans, Hotel Roosevelt 


American Institute of Chemical 
Engineers, Annual Meeting, 
Pittsburgh, William Penn Hotel 
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RECEIVES AWARD—The National Safety Coun- 
cil’s “Distinguished Service to Safety Award” 
last month was presented to Standard Oi! Com- 
pany of California for achieving one of the 
nation’s most outstanding safety records during 
1948. Presentation of the award was made to 
T. S. Petersen (left in photo above), president 
of Standard and to R. E. Donovan (right), 
Standard’s chief safety engineer, by Robert A 
Pike (center), the Council's Western Regional 
Director 


Colorado Mines to Observe 
Seventy-Fifth Anniversary 


Che tentative program fo 

rado School of Mines three 
memoration of its seventy-hith 
September 29 through Oct 
nees on the theme, “Min 
Resources in World Affairs,” witl 
tl broad field of mineral 


blems of the 


sary, 
includes contere 
eral 
discussiot 


ymics and pre 


vw will be re 
F. W. Isom, vice presi 
Refining Company, New 
rolytic Production of 
"Harrison I Hays, « 
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mion rt PI illips Petr 
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Dehyadr n 1 
K eit! 


presente 


} 
pleur 


ot 
assistant 
al neering 
lips Petroleum Company 
Phillips Petroleum Com 
y vlene Production by Ther 
cracking of Propa an Eth: 
Mixtures”; H. M 
strument mpany, o1 


esses ( 


dgren 
d tl 


Vincent V. Lin 
nam, Jr., hav join 
developmet department 


mpany 


past thre 
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. pment 
heen 
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lepartment 


arket researcl 
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Retires mane Tide Water 


Rafford, selle 








MANY OF THE ADVANTAGES of Monel 

construction are found in this Glitsch 

*‘Truss-Type” bubble tray. Light in 

weight, it is easier to erect and main 
tain. Monel’s ductility eliminates breakage during installation 
and cleaning Smooth, corrosion-resistant Monel surfaces in 
crease tower efficiency, reduce coking hazards. And Monel caps 
and trays, if distorted by explosion, can be readily straightened 
and restored to service This photo used through courtesy of 
the fabricator, Fritz W. Glitsch & Sons, Dallas, Tex 


Design engineers seldom know, these days, what 
the next crude will be like. 


Today sweet—tomorrow sour. Or maybe a 
mixture of both. That’s why top sections of 
fractionating towers need plenty of protection 
against corrosion. 


And they get this protection from MONEL*. That 
has been proved time and again in every refining 
center. 


Just recently, for example, The M. W. Kel- 
logg Company, refinery and chemical engineers 
of Jersey City, New Jersey, designed a large 
refinery for charging a sour crude containing in 
the neighborhood of 2% sulfur. Kellogg knew 
from past experience that most commercial 
metals used in the top sections of the fraction- 


ating vessels would pit due to corrosive action 
by sulfur and salt compounds in condensed 
water vapor. 


Consequently Kellogg engineers recom- 
mended Monel-lined nozzles for refluxing in 
top tower sections for temperatures of 400°F. 
or below. Monel does not pit under these con- 
ditions, and Kellogg knew it would display sat- 
isfactory resistance to predicted corrosion in 
the upper tower sections where temperatures 
below the dew-point are encountered. 


Monel, as a matter of fact, is highly resistant 
to sulfur attack at temperatures up to 500° F. 
It resists corrosion by sulfuric acid, dilute hy- 
drochloric acid, brines, sour crudes, caustics 
and chlorinated solvents. Its high strength and 
low corrosion rate make possible the use of 
thin, lightweight sections that save you money 
in both material cost and tower design. 


Before you choose a metal for top tower sec- 
tions, be sure to investigate the advantages of 
using Monel. Write us for information and 
technical data now, so you'll have all the facts 
on hand when you need them. 


THE INTERNATIONAL NICKEL COMPANY, INC. 
67 Wall Street, New York 5, N.Y t . or 
EMBLEM 4 OF SERVICE 


MON EL eeefor minimum maintenance and replacement 
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ing accounting department of the Bay- 
onne refinery, Tide Water Associated 
Oil Company, retired July 1 after 41 
years of continuous service 

Rafford started with the oil company 
as a clerk at a refinery warehouse in 
1908 and became a clerk with the proc- 
ess section of the accounting depart- 
ment in 1923. In 1943 he was promoted 
to head that section and also to the 
position t assistant supervisor of ac- 


counting 


Blaw-Knox Division Opens 
District Office in Tulsa 


ee 


Barry Baird 


Chemical plants division of Blaw-Knox 
Company has announced expansion of 
its oil and gas department through addi- 
tional personnel and the opening of a 
district ffice at Tulsa. The new office 

vill be supervised by R. H. Hazlett, de- 
artment manager, and will provide sales 

1 engineerit service to the oil and 

d f the Southwest 
rker, president of the chem- 
plants division, said that the Tulsa 
ffice will also be available for service 

n ical plant projects 

Charles B. Barry of Tulsa, has been 
appointed chief engineer for the oil and 
gas department with headquarters in 
Tulsa and rl E. Baird, originally of 
Dallas, } I named sales representa 


tive tor tl isa office 


Named Research Club Head 


Dr. Howard Bor Yowell, a member of 
he research staff at Esso laboratories 
f Standard Oil Development Company, 
has been elected scubiens of the Esso 
Research Club. Organized in 1942, the 
Esso Research Club is a social and sci 

entific ration of technical em- 
| idard Oil Company (New 
subsidiary and affiliated 
fficers elected are first 
Harry T. Rice and sec 
L.. Minich, both of Esso 
mpany; second vice 
Carl S. Carlson, and 
onard E. Moody, both 


Development Company 


Dickson Safety Group Head 


Dickson, president of 

Equipment Company 

been elected president 

Safety Equipment As- 

second consecutive 

year. ( rl Gallaway, sales man- 
ager of nerican Optical Company's 
safety products division, was elected vice 
president of the association, succeeding 
Walter G. Legge. During the past year, 
Gallaw ay served as a member of the 
planning committee. William J. Parker 
f Wilhar Parker, Inc., New York 


City, was elected secretary-treasurer 


Officials See Need for THE Mont one 


Hike In Refinery Runs 


Interior Department experts see ¢ Prichard. Neal B. Prichard has also 
“necessity” for domestic refiners to in- heen elected a director to succeed L. F 
crease crude runs within next two Prichard who was former chairman of 
months by 400,000 to 500,000 barrels per the board, president of Anderson- 
day to meet an anticipated sharp jump Prichard Corporation, and president of 
Col-Tex Refining Company, a corpora- 
tion jointly owned by Anderson-P richard 
Oil Corporation and Standard Oil Com- 
pany of Texas 


in heating oil consumption this winter 
Current runs are dipping heavily into 
crude oil stocks in storage 

Expressing concern over delayed buy- 


ing of heating oil by distributors and N. Y Purchasing Agents 
. . . 


consumers, the officials declared this is 
one of the reasons why refiners are not Name Northacker Chairman 
turning out more light fuel oil at this Alfred A. Northacker, assistant pur- 
time. Because of the expectation that chasing agent, The M. W. Kellogg Com- 
new heating installations will require a pany, New York, was 
10 percent hike while normal winter elected and installed, 
weather will call for additional 10 per ‘Chairman of the ex- 
ecutive board of the 
cent over last year, the officials estimate Metropolitan Pur- 
that the total demand for 1949 would chasers’ Assistants 
run about 2 percent higher than in 1948 Club of New York 
Total demand last year was 6,129,000 City, at their annual 
barrels per day, with 5,761,000 barrels meeting held on 
per day of this amount identified as June 21 


ro o hi -lec- 
domestic demand Prior to his elec 
tion to this, the asso- 


ciation’s highest of- 
Joins California Texas Oil fice, Northacker 
—- _ served two terms as 
Francis E McIntyre has resigned as 5. president Stesthacher 
assistant director of the Commerce De- 
partment’s Office of International Trade 
to become head of economic research Lane Succeeds Innis as 
for California Texas Oil Company of Sun Marine Administrator 


New York John M. Lane, Jr., has been appointed 
Former instructor in economics’and marine administrator of Sun Oil Com- 
principal research officer of the Cowles pany, succeeding Charles R. Innis who 
Economic Research Commission, he en- retires after almost 40 years service with 
tered government service with the Lend- the company. Lane will coordinate the 
Lease Administration shortly after Pearl movements of the company’s fleet to 
Harbor. Later he served as special ad meet refinery and marketing require 
visor to the assistant secretary of state ments and will have charge of charter- 
and as director of export control for jing tankers and barges. He will work 
commerce with Charles L. Boyle, manager of the 
company’s marine department, in charge 


Rodman Succeeds Prichard —®'- “per ations and personnel 
Roland V. Rodman, president of An- LPG Technical Course 


derson-Prichard Oil Corporation, was 
elected president of Col-Tex Refining 4 course in gas fuel technology will 


Company to succeed the late L. H » offered, beginning September 26 


Trends of Operations and Changes in Stocks 


Figures on crude stocks are from Bureau of Mines weekly reports; all others from American 
Petroleum Institute weekly reports, which are estimates on Bureau of Mines basis 


(All figures in thousands of barrels—add 000) 


Crude Oil Gasoline Gasoil and Distillate Residual Fuel 
Trends in Production Runs te Stocks Production Stocks Production Stock Frotestion Stocks 
Week Ended Daily Stills Daily Week End Weekly WeekEad Weekly Week End Weekly Week Ead 





1948: 
January 31 318 5,43 228,083 5, 102,973 7,66 40,580 9,141 50,839 
February 28 5,387 54 226, 7 111,040 7,963 36 . 49,206 
March 27 3: 2 5,783 112,991 7 30,7 S! 4s. 334 
April 24 5, 5,517 228, AL5IS 111,128 
May 29 5, 5,715 7 7.827 | 107.185 
June 26 5, 87. 7,93 104,178 
July 31 545 7 2 7 99,116 
August 28 e 
September 25 
October 30 
November 27 Y . 7 
December 25 . 4 17 100,286 
49: 
January 29 5,49 48 45 * 114,677 
February 26 . . y 124,382 
March 26 3 i 5 7 128,087 
April 30 5, : 7,96 24,787 
May 28 oe : ‘ y fi 
June 25 ¢ 5, : 115,715 
July 30 7 5,187 | 1272, 18,058 109,964 
* Total U.S. All other September 25 figures do not include alifornia, due to strike 
+ Fuel oil stocks on new basis since March 26, 1949, and not comparable with previous total 
t Crude Stocks: June 18 
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60 Million Miles 
of Fleet Research 


YOOPERATIVE TESTS, made possible by Ethyl’s 
( 4 close relations with automotive companies 
and operators of commercial fleets, have pro- 
vided information on more than 60,800,000 miles 
of road operation. Commercial fleet testing is 
the final step in Ethyl’s extensive research pro 
gram aimed at developing the best antiknock 
fluids for the oil industry 


Refiners benefit two ways 
In addition to contributing to continually im- 
proved antiknock fluids, Ethyl’s carefully con- 
trolled fleet programs provide refiners t-vo major 


benefits 


(1) Basic information on the performance of dif- 
ferent types of gasolines and oils operating 
under a wide range of service conditions. . . 


thus refiners often find it possible to reduce the 
amount of expensive fleet research necessary to 
obtain similar basic data. 


(2) A fund of information on improved maintenance 
practices which often point the way to more satisfac- 
tory use of petroleum products. 


Although the Laboratories each year conduct thou- 
sands of hours of research on single-cylinder engines, 
on full-scale engines connected to dynamometers, and 
on Ethyl-owned fleets of passenger cars and trucks at 
Detroit and San Bernardino, the Laboratories have 
never been satisfied to accept the results of any one of 


these steps as con lusive 


The scope of Ethyl’s research conducted in commercial fleets is illus- 


trated by the wide variety of problems investigated. Chart at right. 


The fleet of the Dayton Power and Light Co. has been used since 1928 


in carefully controlied research programs in cooperation with Ethyl 


~ a“ 
/ 


— — 
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Despite the meticulous care exercised in the conduct 
of laboratory research programs, uncontrollable varia- 
tions in engines of the same make and model often 
introduce extraneous effects. Furthermore, there is al- 
ways the possibility that actual field service involves 
variables not included in laboratory studies. Both of 
these difficulties are met by Ethyl through carefully 
controlled tests in commercial fleets operated under a 
wide range of conditions. Ethyl commercial fleet tests 
are planned to be representative of the types and makes 
of vehicles in production, the variety of loading and 
operating schedules normally employed, and the 
weather and topographical conditions encountered in 
service in different parts of the country. 


ETHYL FLEET INVESTIGATIONS 


PROBLEMS 
INVESTIGATED 


BEARING WEAR 
CYLINDER BORE WEAR 
CARBON ACCUMULATED 

ENGINE CLEANLINESS 
GASOLINE ECONOMY 


Ol ECONOMY 


OCTANE NUMBER 
REQUIREMENT 


PISTON RING WEAR 


SPARK PLUG LIFE 
AND PERFORMANCE 


VALVE LIFE AND 
PERFORMANCE 





MILEAGES ACCUMULATED BY VEHICLES 
IN ETHYL COMMERCIAL FLEET TESTS 


MEAVY TRUCKS 


(I) euses 


PASSENGER CARS 
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Under the close supervision of experienced Ethyl! engineers, valuable 
information on the performance of fuels and crankcase lubricants in 
commercial vehicles has been obtained in large city bus operations. 


How this Ethyl fleet research is conducted 
In the conduct of an Ethyl commercial fleet test, com- 
prehensive control of the entire research program is 
the responsibility of an experienced Ethyl engineer 
assigned to the project. He works out the details of 
the test with the management of the fleet so that vehi- 
cle operation proceeds in a normal and satisfactory 
manner. He also is responsible for making certain that 
procedures and controls provide reliable data . . . with- 
out introducing changes in the operation which would 
destroy the usefulness of the fleet as an index of com- 
mercial operation. Mechanical work on engines, vital 
to the conduct of the test, is often performed by spe- 
cially trained mechanics from the Ethyl Laboratories. 


Determinations of valve seat run-out (left) and cylinder 
bore diameter (right) are typical of the “before and after” 
measurements done on fleet units . . . both accomplished 
with the aid of equipment specially developed by Ethyl. 


The uniformity of fuel quality required during a 
test program sometimes necessitates the installation 
of additional fuel storage tanks and of equipment for 
mixing ““Ethyl’’ antiknock compound with base gaso- 
line. Many of the special instruments and forms de- 
veloped by the Ethyl Laboratories for use in their 
own road test operations are employed in commercial 
fleet tests. Frequently the Laboratories purchase, break 
in and prepare new engines for installation in the test 
fleet. At the conclusion of the research program, these 
engines are removed from the vehicles and returned 
to the Laboratories for extensive inspection, measure- 
ment and photography. 


Ethyl! has developed many special tech- 
nical forms to record data obtained in 
fleet tests 


This message is the sixteenth in a series dealing with problems faced by refiners in producing gasoline 
for today's and tomorrow's engines, and the contribution of the Ethy! Corporation to their solution. 
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ETHYL CORPORATION 
RESEARCH LABORATORIES 


DETROIT, MICHIGAN .. . 1600 WEST EIGHT MILE ROAD 
SAN BERNARDINO, CALIFORNIA... 2600 CAJON ROAD 





Buffalo Site for Meeting 
In 1950 of Instrument Men 


tue )Wontn... 


throug! The board of of the Instru- 
ern Technic: nstitu aw ; t ment Society of America has selected 
Institute no P Buffalo, N. Y., for the 1950 instrument 
Ga. Developed th ti oO atio conterence and exhibit with the techni 
Liquefied t t cal meetings and exhibit being held in 
tud the Buffalo Auditorium, September 11 

15 


-_ | us has e 1949 meeting, to be 
preceded September 9-12 by a clinic on 
industrial instru 
Statler Hotel 
12 through 16, 
have ar 


to be 


directors 


the s 
accre 


ffer 


laintenance ot 
scheduled im the 
September 


orime societies 


Deceased Texas Governor ie 
Active in Oil Industry tine, eC 


ca H lester ©, gover ! ) will hold ns on mm 
production pre 

maintenance and 
instruments im 
or instruments im testing, 
ients in chemical analysis 
Society of Mechanical 
Industrial instruments and 
livision, and =the American 
Electrical Engineers, instru 
nts committee also 


t > for 


Texa ! l n Housto rior i mt I 
! Jester | and gauging, 


cesses, 


’ ' . 
< ‘ " ‘ ‘ 


of mstruments 


rican 


neasureme 


presented 


Brown Training School 
Plans Industrial Courses 


I five-week 


eduled lor the 

5 to December 2 by 
of Indus 

instru 


ar 


ney 
designed 
1 

ver miitt 
nechanical 
ntinuous 


Readjust to ECA Goals, aioe ateot 

Levy Tells Oil Industry balance veaes Spe pemaliomenars, 
\ ine nancial a boereest ; eauaaea eae 
tachome 
CO, and 


raphs 
apn 


meters 


Advisory Board Selected 
For Maintenance Exhibit 


\ fit ' ] 


as been selected 
ict asa ly t r 1 first 

Mai c eld in 
Clev nd Janu 
ditor, “Fac 
Mainter 
the a 


l 
! 
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ance 
visory 


eR Newcomb, a desig 


Newcomb Retires from Esso 


i 


and equipment, which appeared in Pe- 
TROLEUM ReFiner, Newcomb is one ot 
the originators of metals and safety in- 
spection on equipment of the rehning 
industry and is recognized as one of 
the authorities in this field 

le received his mechanical engineer 
ing degree from Cornell and with the 
exception of a year’s service with an 
affiliated company in South America, 
all of his company service has been in 


the Elizabeth, N. J., area 


W. M. Barnes Opens Offices 
In New York and Canada 


- 


Underwood Nelson 


WwW. M 
new company 


Avenue, New 


Barnes Company has opened 
offices at 654 Madison 
York and at 10053 Jasper 
Avenue, Edmonton, Alberta, Canada 
The latter office will be known as W 
M. Barnes Company of Canada, Ltd 
The New York office will be under 
the direction of H. W. Nelson, recently 
P lent of the Barnes 
president of 


appointed presi 
Company n also 
H. W. Nelson Company, an organization 
that has been primarily engaged in rail 
road construction 1910 
The office at Edmonton will be man 
by Fred J. Underwood who was 
manager in charge of 
refinery just completed by 
company for Imperial Oil 
Ltd. at Edmonton 


since 


project erec- 
tion of the 
the Barnes 
Company, 


Octane Ratings Improve 

For the third c winter, oc- 
tane ratings of regular and premium 
priced gasolines sold in service stations 
United States improve 
the previous year, according 
annual survey 1 


the Bureau 


ynsecutive 


of the showed 
ment over 
1948-49 
motor gasolines released by 
of Mines 


price 


sem 


to the 
regu- 


rea \V 
winter. Premium price gasoli 
average rating of 79.7, 
79.4 for the winter before 


Coal Test Run Successful 


A successful full 
nonth in the 


scale run was made 
Bureau of Mines’ 


at | Siana 





Amount of critical alloying elements 
is checked in the laboratory with the 
help of this grating-type spectograph. Oph 


SS approximately 70° copper, 
28.96% zinc, 1% tin and 0.04% arsenic, 
Arsenical Admiralty 439 is highly resistant 
to dezincification, general corrosion, attack 
by fresh, brackish or salt waters, sweet or 
sour crudes under pressures, velocities and 


temperatures normally encountered in re- Every Anaconda Condenser Tube must withstand the hydrostatic 
~ pressure test required by A.S.T.M. Specification B 111. 


finery condensers and heat exchangers. 
Several years of extensive research preceded the 
commercial production of Arsenical Admiralty satisfactory performance of Arsenical Admiralty 
Tubes which was begun in 1934. The consistently Tubes in crude and re-run stills, cracking and poly- 
merization plants for the past 15 years has fully 
proved the effectiveness of arsenic as an inhibitor 
of dezincification and has fully substantiated lab- 


AnaconpA oratory test results. 
Cot 
TECHNICAL SERVICE AVAILABLE 


It is a function of the engineers of our Technical 


HEAT EXCHANGER TUBES Department to assist tube users in the selection of 


the most economical alloy for any given set of 
THE AMERICAN BRASS COMPANY operating conditions. Feel free to call on us. Publi- 
General Offices: Waterbury 88, Connecticut cation B-2, giving detailed information on Tubes 


Subsidiary of Anaconda Copper Mining Company . : 
; ep . p and Tube Sheet Alloys mailed on request. 4s 
In Canada: ANACONDA AMERICAN Brass LTD ¢ 
New Toronto, Ont 
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SUN OIL COMPANY 


OIC Valves play an important role for 
the Sun Oil Co. at Philadelphia, Pa., in 
the movement of crude oil from the 
tanker to tank storage. OIC valves also 
give efficient service on a wide variety of 
other uses. 

Shown here is a Sun Oil pumpman oper- 
ating an OIC Valve installed inside a 
booster pumphouse. This valve is on a 
12-inch pipeline extending from the piers 
to a crude oil storage area. 


Get your copy of the 
OIC Cross Reference Chart 


You can look at the figure 
number of the valve on the 
line, refer to this handy chart 
and fiad quickly the OIC 
Valve which replaces it. To re- 
ve your copy, write to The 
hie Injector Compeny, 
Wedswerth, Ohio. 


CUT PUMPING COSTS 
foi) 





WITH 


PACE-SETTER 
IN VALVES 














OIC Valves Give Maximum Flow with Minimum Pressure 
Drop! 
OIC’s long line of valves are designed to solve your many 
service needs. 
OIC Gate Valves with flanged or welding ends provide 
straight-through flow without recesses or pockets between the 
valve ports and seat openings. Screwed end valves are designed 
for the smoothest possible flow with a threaded joint. 
OIC Globe and Angle Valves are designed with stem-disc 
guiding construction in all pressure classes to eliminate the 
necessity of a bridge across the seat opening. This reduces, to 
an absolute minimum, pressure loss through the diaphragm. 
Flow of the line fluid, whether gaseous or liquid, is expedited. 
OIC Check Valves have bodies designed for unobstructed 
flow where the disc is in the wide open position. Stream- 
lined internal contours from port 
to port reduce turbulence (and 
consequent pressure loss) to a 
minimum. 
O49 15 


VALVE 


CAST STEEL * FORGED STEEL * IRON * BRONZE 





Bruce Brown to Head 
New Merged Company 


Pan American Petroleum 
New Orleans with its 
Petroleum Company ot 


Merger ol 
Corporation of 
subsidiary 
Shreveport 
form Pan 
ern ( 


been 


spec ial meet 


> 
st 3 


President 


Brown 


1 director ot stand 
Dwight | 


ndiana) 
‘ Petro 


Root 


W. Peake, pr 
ompany (Indians 
An ati 
dqu: red l 7 Am build 
explora 
and pipe 
activities ontinfie t 
irected tron I r where the 


al ce been k 


l | LO 
cated. The two refineries of the con 
vany are at El Dorado, Ark., (Root) and 


Destrehan, La Pan-Am) 


Jefferson Chemical Names 
New Austin Lab Directors 
Dr. William | 


Peppel has been ap- 
Jefferson Chemical 
new Austin, 
Chark H. Novotny 
manager. Dr. Peppel 
of all technical activi 
tny will be 
including con 


Texas, 


re sponsible 


igement 


Deep Rock's Research Staff 


Rock ( a s estab 


using, services and pub 
Peppel in the directior 

Austin livisions vill be Jol n WwW 
director of the lab 
{ the process 

J. David Mal 
products applica 
Granville W. Burtt, direc 
ical and testing division 
Padwe librarian 11 


n, assistant 


f the 


abstracting 


King Becomes 
| K ‘ chemical re 
been named 


effective in 


later 


Males Retires from Co-op 
O. B. Males superintendent f the re 

fu y division of Saskatchewan F¢ 
Bothwell Gulf Director : aac Whaat: toe 
s 4 Ret s hee ct nm. has retis m the 
assistant s 

d him 

operatives Of Sas 
design and ere 
ve refinery 
{ onsumers 


d. Males 
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l refining since 1908. He 
World 
and has been empl ved in C3 ada 


1932 


a> beer "W 
spent some time tn Japan prior t 
War I 


since 


New Line Delivers Crude 
To Wood River Refinery 


alled l 1 vately 
ilt in Amer 
July 1 


tank tarm 
to 24-incl 
hic stretches for 1000 
Mexico to Wo 


huge quantities 


ine 
Ne xl River, 
W ve 
Soutl 


a 
ves t« 


arkets Shell 


Hallanan of NPC Blasts 
Attacks on Big Business 


NPC Chairman Walter S. Hallanan 
last month in an address that it 
vernment function to destroy 
just 


said 

not a gt 
rganmizations ot 
they are big and integrated 

Hallanan recognized the 
government protection of small 
“unfair and destructive com 
petition,” but said that America has 
from the “giant of g 
from big business. He ci 


business because 
necessity 
opera 


tors trom 


more t« 
ment” than 
Great Britain as a 
managed economy 
Referring to the construction 

Basin and Ozark Pipe Line Systems 
pointed out that some of the tasks faced 
by big so enormous in thet 
demands upon capital, labor and tech- 
skill that corporations 
must combine forces to get the job done 
The Texas, Shell, Sinclair and En pire 
Oil Companies behind the cor 
struction of Basin and Ozark systems 


tear vern 


victim of s¢ 


business are 


nological giant 


vere 


Sinclair Elects Executives 
Sinclair Refining Company l 
Allen vice president and I 
t Aller 
\ 1921 
1926 he came 
and in 1946 w 


yl } ' 
< , 


assistant rea irerT 


ined tl 
Warren 
a an New Y« 
1942 
lexas ‘ 


ce im 1945 


NGAA Regional Meets 
Che Nat il Gasoline eenri 
rl wl 


Nelson to Retire from Gulf 
E. Nelson 


f Gulf Oil plans t 
effective September 1, after 42 
with the company. Nelson is a 
a member of the execulive 
cretary of the finance con 
annuity and the 

award committees, a member ot 
authority for expendi 
planning mimit 


executive vice 


presi 


Corporation 


e, se 
mittee, chairman of the 
service 
the budget, the 


re and © i lic 
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4| Coked up ? 
| laqgouda pp/ 


One good treatment by the Lagonda 1100 Series 
cleaner, with the correct type of cutter head, will 
make that logy still jump up into the harness just 
like old Dobbin used to when you reached for the 
whip socket in the old horse and buggy days. 








Before your time? Well maybe, but Lagonda 
cleaners were good medicine for fouled tubes 
before old Dobbin got auto-conscious. They're 
even better now. Start one through a coke-laden 
tube ard hear it sing its way all down the tube 
without a wavering note. That cleaner has re- 
serves of power that it just turns on when the 
going gets tough. No slowing up and laying down 
in the hard going. This is the Lagonda quality 
that is getting stills back on stream everywhere in 
record time, and keeping refinery engineers happy. 


\ 
Write for the Lagonda 1100. \ 
Series Bulletin, and get full data 
on these cleaners and their cutter 
heads. And if you have a tube 
cleaning job that is holding 
things up, ask us to arrange a 
Lagonda demonstration. No 
obligation 


Lagonda Division, SPRINGFIELD, OHIO 
Plants at: JEANNETTE, PA. * RIDGWAY, PA. 
SPRINGFIELD, O. * NEWARK, N. J. 
DISTRICT OFFICES IN PRINCIPAL CITIES 
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Under his direction, too, are the 
Gulf Building, (Pittsburgh), communi- 
cations, and insurance departments. He 
joined Gulf Oil Corporation in 1908 as 
secretary and assistant treasurer to W 
L. Mellon. He has been associated with 
the Mellon interests for 47 years 


Monsanto Chemical Names 
C.H. Sommer and D.L. Eynon 


Sommer, Jr. and David L 
appointed assistant 
organic chemicals 
Chemical Com 
who has previously been 
rer for the company’s 

, IIL, and Nitro, W 
succeeded by Paul G. Marsh, 
the two plants 
assistant coordinator 


tees 


Charles H 
I have been 
eral man: rs ot 


sion ot ymsanto 


manager ot 
has beer 
the company 


*? 


Corrosion Engineers Meet 
Phe h annual conference of 

f Corrosion En- 

April 4-7, 1950 


discussions on 


the 


table 

sion problems and pipe line 

refrigeration, air condition- 
vod industry 


Rejoins Standard-Vacuum 


Horry F. Prioleau is planning to re- 
join Standard - Vacuum Oil Company 
shortly as a director and vice president 
Now senior vice 
president and a di- 
rector of Creole Pe- 
troleum Corporation, 
he had been general 
manager of a Stand- 
ard-Vacuum subsidi- 
ary in The Hague 
prior to the war 

A native of Charles- 
ton, S. ¢ and a 
graduate of the Uni- 
versity of Virginia, 
Prioleau has been 
associated with the 
petroleum industry 
in the United States 
and abroad since 1921. He 
Hague in 1929 and became general man- 
ager there for Standard-Vacuum Petro- 
leum Maatschappij in 1934. He returned 
industry and joined 
1943 
later 


Prioleau 


went to The 


to the domestic oil 
Creole Petroleum ( 
as assistant the president 
resident 


1944 


‘rporation in 
and 
and 


elected a vice | direc 


that cé 


Was 


tor ot ymmpany im 








Plant Construction Notes 








we 
R: FINERY and Other Plant Construction” tabulation which 


{ mmencing on page 81 in 


to PerroLeuM 


aes 
as proved invaluable 
called for and used each month 


da very definite need in 


that the tabulation 


asked to 1) 


headings) on projects not 


send 
listed; 2) 


current tabulation and 3) 


readers are 
n in the 

se projects 

A continu 


to the 


us effort by 


1] minute, but it is only 


fficials and other 
Address Editor, 


Plant (¢ 


Petroleum Refiner, 


Revamping Work to Start 
Soon at Pan American 


Pan 


modernization 


American Refining Corporation’s 
program at Texas City 
may be resumed fairly President 
William A. Moore was quoted as saying 
na Texas visit last month 

The “revamping” program which was 
suspended the first of the year, won't 
have any material effect on the refinery’s 
throughput, but will have a substantial 
operating efficiency and im- 
he declared 


soon, 


effect on 
proved yields, 
Runs at the Texas City refinery in 
general are off about 10 percent trom 
’s throughput of 105,000 barrels 
Moore said, of the 
readjustment 


last year 
laily, a reflection, 
ndustry’s postwar 


Refinery Plans Approved 
The D 
plans for « 


Republic has ap- 
mstruction of a re 
the total petr« 
e country, 2500 barrels 

and provide a surplus 


minican 


of the refinery will 


this month’s issue 
REFINER readers 
Over the two years whicl 


appears 
in “boxscore 
furnish 


report 


questionnaire, etc 
through 
individuals in the oil industry that we will achieve 
Box 2608, 


onstruction Notes follow on this and succeeding pages 


occupies six 
is a regular feature which 
Hundreds of extra copies 


it has appeared, 


the processing industry 


complete each month, 


the 


correct and 
" data (as called for by column 


details which are missing in any 


from time to time on the progress 


is made to keep all “boxscore” data 


the company 


active cooperation of 


this goal 


Houston 1, Texas 


be 25,000 barrels per day. The $6 million 
initial installation will process 5000 bar 
rels per day and final construction will 
include a plant to refine aviation gaso- 
line. The Republic will import crude 
which it does not presently produce 


Eco Advisors Council Sees 
Refining Modernizing Needs 


Oil refining equipment is among some 
important classes of capital goods in 
which there now exists a special back- 
log of deferred replacement needs, ac- 
cording to a discussion sent to Congress 
along with President Truman's midyear 
economic report. These needs arise from 
the unusually high proportion of over- 
age units in service 

“For (a maximum employment and 
production) the economy's present ca- 
pacity in general is now no more than 
adequate,” the report continues, “and 
in some industries is distinctly inade- 
quate. Continued long-run economic 
growth will call for further expansion of 
productive capacity, though quite possi- 
ble not at as rapid a pace as in the first 
postwar year. Moreover, there is no 
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definite ceiling on the amount that nught 
be spent continuously, under favorable 
facili- 


conditions, for modernization of 


ties 


Products Lines Will Serve 
Plant at Salt Lake City 

Salt Lake 
v holly owned 
Oil Company of 


Company, a 
Standard 


Pipe Line 
subsidiary of 
California, has issued 

or construction bids on the initial 
portion of a $12 million pipe line to be 
built Salt Lake City into the 
northwest Ihe 560-mile 


carry oil 


from 
line has been 
such as 
and 


products 
heating 


designed tk 
two grades of gasoline, 
manufactured at 
of California's 
Lake refinery 
bulk 
plants along its route into the Northwest 
will include a 
Salt Lake re 


soon as poss! 


fuels which are 
Oil C 


constructed 


diesel 
Standard ompany 
recently Salt 


The line will also serve storage 
Construction, which 
pumping station at the 
fir , is to be 
ble, with the 
expected to be completed before 
of the Plans te tl 
the line expanded 1 
trom terminal i 
Washington on the Columbia 


started as 
320-mile 


er\ 


line to Boise 


year indica 
may be ‘ 
> 

Be 1S€ to a western 


River 


General Petroleum Adds 
To Capacity of Refinery 


General Petroleum Corporation has 
started construction on a $2.25 million 
expansion project at its Torrance, Calif 
refinery to turn more surplus heavy fuel 
oil into other petroleum products in 
greater demand. The new facilities will 
add 50 to 80 percent to the refinery’s 
ability to take light hydrocarbons con- 
tained in the fuel oil, leaving only solid 
coke. Completion is scheduled for early 
in 1950 
unit has four coke 
drums, each 17 feet in diameter and 80 
feet high, lined with stainless steel. Ad- 
ditional components include a fractionat 
ing tower, furnaces, heat exchangers, and 
de-coking equipment. The expansion 
project will add two more coke drums 
and another furnace. The other portions 
ot the existing unit are being revised to 
permit them to handle the greater 
charge 


General's existing 


Design engineering for the expansion 
project is being done by the M 
Kellogg Company. It will be constructed 
by The Bechtel Company 


Union Oil to Let Contract 


Union Oil Company of California is 
planning to let contracts for construc- 
tion of its $40 million two-year refinery 
expansion program. The new plants will 
make the heavier part of the crude oil 
into more saleable products like coke, 
officials declared. Location of a new 
coke plant has not been chosen, but it 
is thought it will be Angeles or 
Santa Maria 


Los 


Sohio Plans Modernization 


A catalytic cracking plant, the first 
of three major projects in the $30 million 
expansion and modernization program 
of The Standard Oil Company (Ohio) 
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weins Looen FLOATI® 


... designed specially for the 
storage of corrosive oil products. The 
entire under surface being in complete 
contact with the tank contents, no vapors 
are trapped or can collect beneath the 


roof. 


The basic exclusive conservation fea- 
tures of the Hidek Roof including the 
triple seal and extra large pontoons are 
retained. 


Write for bulletin FR-3 which gives further 
details on Wiggins Lodek Floating Roofs. 


tue /Wontn... 


at its refinery at Lima, will 
operation in October. Arthur 
Company of Cleveland ts 

Phe second unit of the expansion pt 
gram, the combination continuous crude 
$5 5 


t, costing 3 


listilation and coking unit, 
million The M. W. Kellogg Company, 
contractors, is expected to go into opera 
tion in February, 1950. The third project 
is the $13 million solvent refining plant 
for lubricating oils with a daily capac 


i 76,000 gallons of finished solvent 


solvent de-aspl 


The M. W. Kell 
ther ur uni 


ant Lummus Compatr 


Continental-Sunray Plan 
New Gas Compressor Plant 
struct ! t a gas compressol 
vith 12 million cubic feet per day 
capacity near Nordheim, DeWitt County 
South Texas, is planned by Continental 
Compat Sunray Oil Corporation 
and others. The plant, which ts to serve 
the Slick-Wilcox field in DeWitt and 
Gohad counts will include a complet 
1 will consist 
units. Esti 
mated t of tl re t iS approxi 
mately $1 million ; “ s expected 
to be comy | d ot this year 
Approximately halt of tl handled 
by the plant ll be retur d pro 
lucing format 
will be se 


compat 


Carter to Open Refinery 
t hn W Bonner f Mon 
rincipal speaker at the 
August 26 of The Carter 
20,000-barrel-a-day 
gs Mont. The company 
lard Quil ¢ mpany 


overt 


s of the latest type 
of manufacturing equipment and engi- 
neering design, capable of putting into 
yperation recently developed practices 
in refining technology. The Carter Oil 
Company recently closed its old Billings 
refinery vhich had a capacity of 9000 
barrels daily. O. C. Schorp, president of 
the compar explained that the old re 


finery equipment was obsolete 


Lone Star Postpones Plans 


Lone Star Gas Company's proposed 
project for the enlargement of its Pueblo 
gasoline plant, located approximately 12 
miles north of Cisco, Texas, has been 
postponed due to the “present untavor- 
able market for liquefied petroleum gas, 
until more stable conditions warrant its 


consideration 


West Texas Plant Begun 


Preliminary work has begun on the 
construction of a $6 million natural 
gasoline plant for the Dollar Hide pool 
of southwestern Andrews County, West 


Texas Permian Basin rhe Pure Oil 


Petroleum Re finer—V ol. 28, No. 8 
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Company will be operator of the plant, 
ointly owned with Magnolia Petroleum 
Company, Humble Oil & Refining Com- 
pany, Union Oil Company, Lion Oil 
Company, Pacific Western Oil Corpora 
tion, F. G. Blackwood, John W. Nichols 
and W. W. Whiteman, Jr. of Oklahoma 
City 

The plant will have a capacity of 22 
million cubic feet daily. Compressor ta 
cilities are scheduled for completion by 
January 1, and the plant is to be in 
peration by July 1, 1950 


Gulf-Anglo Iranian Plan 
Refinery Near London 

Anglo-Iranian Oil Company and Gulf 
Oil Corporation are working out a plan 
for construction and operation of a re- 
finery on the Isle of Grain in the Thames 
river, 60 miles east of London 

Che refinery, which will cost $120 
million, is to ha a daily capacity ot 


60,000 barrels and should go on stream SEAL 
by the middle of 1952. Work already is os 
under way, water well drilling and road THE 
construction being well advanced 
It is expected that Anglo-Iranian will R ROOF 
about 751 mt « 1e stock and 


own 


Gulf about 25 


Stacey-Dresser Builds ... can be used to conserve the vapors of a single 
Hoosier Desulfo Unit tank, on which it is installed, or it can serve as a 
Stacey-Dresser Engineering is build- vapor balancing unit of several interconnected 


ing a desulfo unit for Hoosier Gas Cor 


poration in Vincennes, Ind. It is ex- tanks 
. ° 


pected to be in operation in September 
and will process up to 3 million cubic 


feet of gas per day, reducing the hydro- ADVANTAGES 


gen sulphide content of the gas to one 

grain per 100 cubic feet 1 — 100% dry seal eliminates corrosion, heating and freezing problems. 

2 — No maintenance other than periodic inspection required. 

FPC Authorizes Gas Plant THE SEAL | 3—No possibility of stored product being absorbed in seal and creating 
The Federal Power Commission has a fire hazard. 


4 >» fago 7 . 
granted the request of Chicago Pipe 4 — Out-of-level tank grade does not affect seal operation. 
Line Company to construct a $6 million 


plant near Chicago in Will County, IIL, 1 — Reduces operating pressure to 13/,” water 

for the purpose of storing natural gas 2 — Reinf fj : . 

in liquid form during warm-weather counter | «— "ein ercement o interconnected tanks not required. 

months for use during periods of peak BALANCE | 3 — All mechonism completely ascessible from outside. 

winter demand SYSTEM 4 — Not affected by out-of-level tank grade. 

FPC says the plant will have a stor- . 5 — No lubrication required. 

age of 400 million cubic feet of gas and | 

will contain facilities for liquefying about _ j 

4 million atin feet ‘a oon Gale doe for . PRESSURE : ~~ nana meregeae/ gostight. . 7 . . 

emma aud Gua ts Ges tone vacuum | 2— Ail working parts outside tank and readily accessible for inspection. 
RELIEF 3 — Simplicity. Single valve serves for both pressure and vacuum relief. 


mission system of 6 million cubic feet 
For further details, write for a copy of Bulletin VB-10. 











per hour 


Brazil Plans Refinery 


With now-frozen francs, the Brazilian 
government plans to buy steel in France 
for a 45,000-barrel-per-day refinery, ac- 
cording to Wingate Anderson, president 
of Standard Oil of Brazil. The projected 
plant, to be built either at Rio de Janeiro 
or Sao Paulo, probably would not be 
on stream for several years 

The Bahia refinery is being increased 
in capacity from 2000 to 5000 barrels 
per day 


Humble Contract to Bellows 


Humble Oil & Refining Company has 
let contract to W. S. Bellows Company 
for the construction of an estimated $1 
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you can have P 


or 100,000 other instrument combinations 
... With 4 circuits . . . 8 basic parts . . . 


P.18-O 


4+ 8 Works Here... 
Port Arthur Refinery of Gulf Oil Corporation where 


Bailey Instruments are helping to refine petroleum. 


More than 100,000 different instrument 
combinations are now possible from four 
basic circuits and eight basic component 
parts. That’s how Bailey has simplified 


electronic controls for processing industries. 


No matter what your process may be. you 
ean use Bailey controls for flow, tempera- 
ture, pressure, level, speed, gas analysis, 
pH, conductivity, ete. Four circuits and 
eight basic parts are all you need. You 
don’t have to carry a large stock of re- 
placement parts. Bailey parts are inter- 
changeable. The units vou use for one 


control can quickly be adapted to another. 


To learn how Bailey controls can save you 
money and speed up control installations, 


write for a copy of Bailey Bulletin No, 17. 








BAILEY METER 
COMPANY 


1043 Ivanhoe Rd. « Cleveland 10, Ohio 
BAILEY METER CO. LIMITED, MONTREAL 


Controls for the Ol Industry 
TEMPERATURE @© FLOW «© PRESSURE 
GAS ANALYSIS e@ LEVEL * RATIO 











million worth of additional facilities at 
the Baytown, Texas, refinery. 

New facilities will include a warehouse 
and shop building of 56,000 square feet, 
a one-story mezzanine equipment build- 
ing of 2500 square feet, an outside stor- 
age yard of 120,000 square feet of pave- 
railroad trackage. 


ment, and 


Arthur G. McKee Orders 
So Far Equal '48 Period 


Dollar volume of new work for the 
year to date equals that for the corre- 
1948, H. R. Moor- 
house, secretary of Arthur G. McKee & 
Company, said in a recent letter to 
stockholders. “If the number of promis- 
ing inquiries in prospect n aterialize soon, 
the year’s volume of new work might 
well keep pace with that of last year,’ 
he declared 

For the next several years, Moorhouse 
said, the source of much of the com- 
pany’s new work in the refining industry 
in this country will probably consist of 
additional catalytic cracking plants and 
their attendant tacilities for making 
higher qual and the replace- 
ment of w 1 out obsolete crude 


oi! processit units 


necessary 


sponding period of 


1 
gasoline, 
and 


Hanna Dies in New York 
D. J. Hanna 


53, a vice president and 
a director of The Bahrein Petroleum 
Company Limited and California Texas 
Oil Company, imited, died suddenly 
July 26 in New York. In the oil indus 
try since 1916, Hanna served as super- 
intendent of the Richmond ee. and 
later became a vice president of Cali- 

fornia Arabian Star d Oil Conan 


Morse Killed in Crash 
Charles Hosmer Mo , ITI, vice presi- 
dent in c ge ot manufacturing, Fair. 
banks, Morse & Company, Chicago 
manufacturers, and eldest son of Colonel 
Robert H. Morse, president of the com- 
pany, was kill when the company’s 
two motor pl crashed near Roanoke 

Ill, Saturday morning, July 9 
Hos,” as he was called, had been 
! Fairbanks, Morse & 


nnecte with 
Company since 1919 


Lyon Dies at Long Beach 


Thomas P. Lyon, 76, 


assistant 
treasure f Cities Service Company, 
lied suddenly July 26 at Long Beach, 
Calif. Lyon held positions with Denver 
Gas & Electric Company and other 
Cities Service Company affiliates prior to 
is transfer to New York in 1912. He 
assistant treasurer of 
since 1923 until 


former 


ad served as 
Company 


1947 


ities Service 


his retirement in 


A. M. Foute Dies 


4. M. Foute, who had been associated 
with Mission Manufacturing Company, 
Houston for 24 years, died June 29 at 
his home. Foute, 62, had been secretary 
of Mission Manufacturing Company 
since its incorporation in December, 
1925 


E. J. Bouwsma Dies 


Edward J souwsma, 
Commonwealth Pipe Line Company and 
Old Dutch Refining Company, Muske- 
z Mich., died July 10 in Holland, 


gon, 
after an illness of several months 


Mich., 


Auqust, 1949 


president of 


Operation Is Started of 
Bee County, Texas, Plant 

The new Burnell-North Pettus plant, 
a joint project of Stanolind Oil and Gas 
Company and others, has begun opera- 
tions five miles northeast of Pettus in 
Bee County, Texas. It will produce more 
than 285,000 gallons of liquid products 
daily when operating at capacity of 166 
million cubic feet every 24 hours. The 
company’s staff supervised engineering 
design and construction of the installa- 
tion and will operate it for the group of 
owners. Jones and Laughlin Supply 
Company of Tulsa was the contractor 

4 Clarence Andrews, formerly field 
project engineer has been named super 
intendent 


Indiana Farm Bureau Plans 
Mount Vernon Cracker Unit 


The Indiana Farm Bureau Coopera- 
tive Association, Inc., will install a fluid 
catalytic cracking unit in its rehnery at 
Mount Vernon, Ind. The unit, with a 
nominal capacity of 4000 barrels of fresh 
charge stock per day, is being engineered 
and designed by Universal Oil Products 
Company and constructed by the re 
finery’s own Materials will be 
purchased by Franklin Supply Company 

It is estimated that the projected in 
stallation, operated with a 2-coil thermal 
cracker will produce approximately 71 
volume percent on crude charge of 10- 
pound Rvp., 400° F. end point gasoline 
The projected operation will also make 
a 20 percent reduction in the refinery’s 
over-all No. 6 fuel oil production by 

perating a portio ot the capacity ot 
the existing 2-coil emmeed cracker as a 
viscosity breaker, « reduced 
crude from the vacuum 


ECA to Finance Aquila’s 
Italian Lube Oil Project 


For the first time under the Marshall 
Plan program, Economic Co-operation 
Administration has agreed to under- 
write an oil equipment purchase deal for 
a European country. Involved is a $7.95 
million project for rehabilitation of war- 
bombed lube oil manufacturing facilities 
and for installation of a new reforming 
unit at the Trieste, Italy refinery of 
Aquila, A.p.a. Technico Industriale. Of 
total cost, $4.25 million will be financed 
out of ECA funds, largely for equipment 
purchases in the United States, = the 
balance out of local currency. ECA re- 
ported the lube plant would have a ca- 
pacity of 610 barrels per day and that 
the reforming unit would be used to im- 
prove octane value of gasoline base 
stocks 

The refinery is 
Fiat Company the 


torces 


arging the 
flashing 


Italian-owned, with 
major share holder 
Nearly destroyed by bombs, it resumed 
operations in June 1947 and at the 
present has a crude thruput capacity of 
12,000 barrels per day 


Italian Refinery Under Way 


The Inter-Ministerial Commission of 
the Italian Government has approved 
the details of the Condor refinery at 
Milan and construction is underway. It 
is expected to be one of Italy’s most im- 
portant re fineries with an estimated an- 
nual capacity of over seven million bar- 
High-octane gasoline, white spirit, 
gasoil, diesel oil and other 
fuel oil will be produced. The 


rels 
kerosine, 
types ot 
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site which is about 30 miles from the 
Swiss border is near Rho on the north- 
outskirts of Milan and is in the 
immediate vicinity of the recently dis- 
covered Italian oil fields. The refinery, 
situated in the center of the province of 
have within a 20-mile 
radius about 15 percent of the Italian 
markets for petroleum products. Tae 
100-mile, 10-inch pipe line being built to 
bring the crude oil supply from Genoa 
capacity up to 14 


west 


Lombardy, will 


will have an annual 
barrels 

an independent company, 
relations through its share- 
with Manchester Oil 
Refinery Limited in England and with 
Aquila S.P.A.T.I. in Trieste, the only 


other independent refinery in Italy 


OIIC Plans for Future, 
Contributions Being Sought 


The Public Relations Committee of 
he API board of directors meeting 
with the Oil Industry Information Com- 
has agreed that the oil industry's 
relations program will be 
through 1950 present 
organization but with relation- 
ship between top oil company executives 
and the OII( 

OIC itself 
1950 with the 
men as full members, 
committee to 35 and 
relationship between 
activities 

It was also voted that OIIC should 
make an oral report at least twice a 
year to the API public relations com- 
mittee and that from two to five mem- 
bers of the API committee will meet 
with OILIC at each of its future sessions 
rhey will serve as liaison contacts with 
the full board 

Money to cover the current year’s $1.5 
million OIIC budget is being asked by 
L. S. Wescoat, head of the group solicit- 
ing contributions. He said that nearly 
5000 oil men are actively engaged on 
a volunteer basis in the work of district, 
state and local industry information 
committees 

Checks in 
should be addressed to 
Treasurer's Office, American 
Institute, 50 West 50th Street, 
York 20, where the funds are 
handled for the committee 


United Nations to Hold 
Conservation Conference 


The United Nations Scientific Con- 
ference on the Conservation and Utiliza- 
tion of Resources, authorized by de- 
cisions of the Economic and Social 
Council of the United Nations, will be 
held at Lake Success August 17-Sep- 
temper 6. The conference, which is the 
first of its kind ever held, is part of 
United Nations program to provide 
technical assistance to under-developed 
countries on new methods of using un- 
tapped resources to build up their econo- 
mies. It will be devoted to an exchange 
of ideas and experience on the techniques 
utilization, 
and 


million 
Condor, will 
have close 


holders and board, 


mittee 
public 
tinued 


con- 
under its 


closer 


will be constituted in 
addition of district chair- 
by expanding the 
providing closer 
national and field 


support of the program 
Lacey Walker, 
Petroleum 
New 
being 


of resource conservation and 
their costs and benefits 
their 


economic 
inter-relations 
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Your tank roofs can last four 


times longer when made of Aleoa 


Aluminum plates and girders. 


Water vapor and products of sour 


crude don’t corrode them. And 


you save the 
draining and replacing rusted out 
heavy metal roofs. 

Start planning your own equip- 


ment in aluminum. You'll want 





inconvenience of 


technical guidance in problems of 


alloy selection and fabrication. 
Aleoa’s Development Division is 
ready with the answers gained 
from 61 years of aluminum re- 
search. ALUMINUM COMPANY OF 


America, 1951H Gulf Building, 


Pittsburgh 19, Pennsylvania. 


ALCOA 


FIRST IN ALUMINUM 


R) 
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SCIENCE and 


TECHNOLOGY Abstracts 


Prepared by 
DR. E. H. LESLIE and DR. H. B. COATS 


These abstracts are selected from the current litera- 


ture of science and technology, not including trade 
journals easily available. Photostatic copies of original 
articles will be supplied at cost by The Leslie Labora- 


tories. Complete or limited bibliographies covering 


The Leslie Laboratories 
Traver Road, Ann Arbor, Mich 





Fundamental Physical and 
Chemical Data 





Vapor Pressures of Naphthalene An- 
thracene and Hexachlorobenzene in a 
Low Pressure Region. (>. W. SEARS AND 

IN ol ur In Chem SO 71, 
hthalene, antl 

nzene were meas 
by a Rose 
fitted t« 
ily in the case 


Umm 

a were 

Or 
quantitative con 
s data in the litera 


hat case the agreement 


Vas Sali 


Heats of Combustion and Isomeriza- 
tion of the Six C;H,, Alkylcyclopentanes. 
W. H. Jounson, E. J. Prosen, anv F. D 
Rossin! Natl. Bur. Standards, 
42 (1949 
Heats Hu 


ermined in 


six ( 


alk 


q | gase 

Cyclooctatetraene: Low - Temperature 

Heat Capacity, Heat of Fusion, Heat Va- 

porization, Vapor Pressure and Entropy. 

W. Sco M. iF (RO (; ) OLIVER 

M. HuFrrMAN ur. Am 
1949 1634-6 
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‘ Ca 4S State at | atm 


298.16° K. is 78.10 = 0.35 cal./deg 
Volumetric Behavior of Benzene. |. \\ 

and B. H. Sace. Ind. Eng 
41 (1949) pp. 1272-3 


the literature « 
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F luqust 1949 


The Infrared Absorption Spectrum of 
n-Butane in the Solid State. D. W. E. 
AxProrp AND lL). H. RANK Chem. Phys 
17 (1949) p. 430 

Studies of tl Raman spectra ot 
normal hydrocarbons established the 
existence 0 onal isomers in_ the 
liquid 
persists, in 
the present investigation, the spectrum ot 
was studied. The cell em 
ribed rhe spectrum of 
liquid n-butane was also obtained. The 
results indicate that the transisomer is the 
mm solidification. Experiments 
with paraffin hydrocarbons up to 
C; indicate simplification in the spectra on 


phase y re of these 13¢ 


general, on solidification. In 


mers 


solid n-butane 


dest 


ployed 1s 


one tormed ¢ 
other 


freezing 


Alkylnaphthalenes. Part IV. The In- 
fra-red Absorption Spectra of Some 
Mono-alkylnaphthalenes and the Dimeth- 
ylnaphthalenes. E. E. Vaco, E. M. Tan- 
NER, AND K. C. Bryant. Jour. Inst. of Pe- 
troleum, 35 (1949) pp. 293-301 

th urse of an 


petroleum 


investigation mto 


tractions 
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special topics by title, by abstracts, or in complete 
monuscript, also will be prepared and furnished by 
arrangement with the Laboratories. 


rm e the centrations ot 


apht! alene and i 
lation fractions. Napththalene 
B-methylnaphthalenes can be readily dis- 
and ated by ultra-violet 
absorption spectroscopy. However, witl 
increase of boiling point the homologues 
bec« much less readily identified. U1- 
tra-violet absorptior f dimethyl 
naphthalenes are ver similar. The in- 
rted was undertaken t 
determine whether infrared-absorption 
spectroscopy would provide a more 
suitable means for mixtures of 
higher-boiling alkylnaphthalenes. The infra 
red absorption spectra twelve @- 
B-monoalkylnaphthalenes (methyl-, 
ethyl-, n-propyl-, n-butyl-, n-amyl-, and 
n-hexyl-) and of the dimetl 
ylnaphthalenes were measured in the re 
gion 700 to 1800 cm”. Characteristics of 
the spectra and possibilities of identifica 


mologues in distil 


1 


and a@- and 


tinguished estim 


ne 
curves <¢ 


vestigation repo 


analyzing 


} 


and 


ten 1someric 


tion in mixtures are discussed 
Liquid-Vapor Equilibrium of Ethanol- 
Toluene Solutions. Cart B. KrerscH MER 
anp RicHarp Wiese. /our. Am. Chem. Soc., 

71 (1949) pp. 1793-7 
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A Modified Vapour-Liquid Equilibrium 
Still. R. T. Fow.er. Jour. § Chem. Ind., 
68 (1949) pp. 119-21 

The literature o1 
stills is briefly 
that one t the 
equilibrium stills is the one proposed by 
(ullespie, which is a combination of the 
Cottrell device with an equilibrium cham- 
and a vapour trap as suggested by 
\ modification of this appa- 
is believed that the 


liquid equilib 
rhe author 


accurate 


Vap 
nun reviewed 


believes more 


ber 
Sameshima 
ratus is described. It 





plays a part in the reactions. In treating 
olefinic systems it is desirable to remove 
the hydrogen sulphide immediately be 
fore oxidation can occur to elementary 
sulphur or other sulphur compounds that 

not susceptible to removal by the 








sual refining methods. The chemistry of 
the reactions of sulphur and hydrogen 
sulphide with the olefins is reviewed 
Mercaptans add to some olefins in the 
resence of acetic acid and concentrated 
‘ , fawn cosas & sulphur d at normal temperatures. [1 
Chemical Compositions and lr ! se po tee ge a thew re action a satel - 
Reactions with the olefins is the formation of poly 

Reaction of Sulphur, Hydrogen Sul- = sulphides which break up at higher tem 
phide, and Mercaptans with Unsaturated peratures to give alkyl mercaptans, di 
Hydrogen Exchange Reactions of Par siyérocarbene. WH. Horrert anv K hydrogen sulphides 
affins in the Presence of Aluminum Chilo , R oy troleum, 35 which th re ; secondary and not 
ride- Alumina Cotatyet Ld AGNER, ©) 1949) pp. 171 192. Pp ’ icts of the reaction as is 








1 sasic substances, such 

nines, cataly the tormation of the 
polysulphides and thus act as sulphur car- 
riers. Hydrogen sulphide does not react 
with unsaturated hydrocarbons as readily 
as sulphur. Mercaptans react more readily 
than hydrogen sulphide. A bibliography 


113 references is appended 
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Hydrogen Exchange Reactions of the Efficiencies in Gas Absorption, Extrac- reflux, ; hown ossess moderately 
Butanes i in Sulfuric Acid 1 W tion, and Washing. F. M. Titer. Che» rood { ior ficiencies (H.E.T.P.’s 
AN \ 45 (1949) pp. 391-401 ying from 2 nches), very low 
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Mass Transfer in Systems of Gas and 
Fluidized Solids. \W 1AM RESNICK AND 
Rosert R. Wut Eng. Progre 45 

1949) ; ) 
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solids is encount d and a single dilute 
suspension exists present paper 1s 
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system. Effects of particle size and 
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OCTOBER 16-22. 


Here’s what YOU can do to make 
the most of this special occasion! 


URING THE WEEK OF OCTOBER 16th-22nd, 
your community’s attention will be focused on the 
oil industry! For that’s the date of Oil Progress Week 
the week that gives you a chance to report the progress 
you and your industry have made. 

Last year, Oil Progress Day gave thousands of oil 
men across the country a great chance to tell their story 
--and they did—with results that paid off handsomely 
in good will and good business. Thi; year, with an entire 
week devoted to the event, you've got an even greater 
opportunity to explain how your firm is helping to pro- 
vide America with better, more efficient oil products... 
higher standards of service. 


You’re the One Who Gains! 


YOU gain when your customers understand the com- 


petition in oil—the way you compete with rival com- 
panies to win customer approval. For as the public 
learns what a great job you're doing, they’ll understand 
why your business freedom means more oil products, 
better oil products, better service for them! 


Get Ready For Your Big Week! 


Get free material to promote Oil Progress Week from 
your local O.LL.C. office. You can adapt it to fit your 
needs. Tie in ads...sample speeches... booklets... 
motion pictures ... employee meeting material... 
designs ...radio material...everything you need to 
make Oil Progress Week your week! 


poster 
Get in touch with your local O.LL.C. office Now! Or 


write to national office address listed below. 


OIL INDUSTRY INFORMATION COMMITTEE 
50 West 50th Street * New York 20, N. Y—— 





~ 





fi 


During Oil Progress Week get people acquainted 
with your business. That way, your neighbors will 
get a new understanding of the problems you face 

..an understanding that’s bound to result in 
more friends for YOU! Tell them about today’s new 
and better oil products how hard youve worked 
to maintain and step up your high standards of 
quality and service—and you create good will that 
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luqust, 


Here’s how you can benefit from Oil Progress Week 


~ 


pays off for you and your firm in the long runl 


Get in touch with 
your district committee NOW! 


They'll make it easy for you to make the most of 
Oil Progress Week. They'll give you material you 
can use to tie in your name and your business 


with this big nationwide report! 
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UALITY in world famous 

W-S Forged Steel Fittings 
starts with proper selection of basic metals. Long before problems of 
forging, machining and testing arise, W-S technicians concern them- 
selves with end uses in the determination of proper steel analysis for 
the various jobs Fittings must perform. 

For example, working closely with Refinery engineers, W-S techni- 
cians helped establish standards for the physical properties of various 
fittings alloys . were first to use fitting materials of closely controlled 
uniformity (low sulphur-low phosphor) for the special demands of 
refinery services. 

And, W-S has kept pace with changing methods in other processing 
industries too, meeting each new challenge with stronger, tougher alloys, 
producing forged fittings always correct — metallurgically. 

They meet the broad, diversified needs of all industry and are 
available in both screw and socket weld types. Forged and precision 
machined of stainless, carbon and alloy steel.... Investigate. 


WATSON -STULMAN 


ROSELLE, NEW JERSEY 
ESTABLISHED 1848 


SOLD THROUGH LEADING DISTRIBUTORS 
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density. The Stormer viscosity of the bed 
is sh to be related to the flow be 
uch systems. Viscosity of a 

lid increases with 

and density. Fines 

ifluence on the viscosity 


par 


ide particle size range, 

when im concentrations up to 30 

percent. The data are presented in some 
detail in tabular and graphical form, and 
a bibliography of five references is given 


Attrition Characteristics of Fluid 
Cracking Catalysts. \V. |. Forsyrue, Jr 
AnD W. R. Hertrwic. Ind. Eng. Chem., 41 
(1949) pp. 1200-6 

The breakdown of catalyst particles in 
a fluid-catalytic cracking unit is an im 
portant tactor in operating costs, as it di 
rectly affects the losses of catalyst from 
attrition 


a unit. A simplified accelerated 
test was developed that provides usefu 
lata evaluating catalyst resistance to at 


i+ 


trition. The catalyst is subjected to the 


actior or 1 high-velocity air jet and 
screen analyses and Roller al ilvses made 
to determine the extent of particle break 
dowt A comparison of natural silica- 
alumina, and _ silica-magnesia catalysts 
shows that all are within the same range 
of attrition resistan Fresh mict spher 
oidal catalysts show better resistance 
than ground catalysts except where there 


are excessive pr " I agglomer 


ates. The effect he: retreatment at 


11h)” I Vari vith differer catalysts 
Silica ] ved the 
resistance 
among the gro < lysts, while micr 


greatest 1 


i a samples showed 


spher alut 
little char of cataly in Operatior 
improves t resistance, even during 

A comparison of commer 


cial and lant data indicates that the 


greater part of this increase in attrition 


ts from mechanical action 


resistance resi 


n the particles 


Temperature Gradients and Eddy Dif- 
fusivities in Turbulent Fluid Flow. Ron 
ert |. McCarter, Leroy F. SrutzMAN, AND 
Howarp A. Kocn, Ir. Ind. Eng. Chem., 41 
(1949) pp. 1290-05 

Eddy diffusivity, or e tendency of a 
fluid in turbulent flow to disperse mate- 
rial, energy, momentum, or ther inten 
sive property, is a fundamental factor ir 
several unit operations such as heat trans 
ter, mixing, extraction, and absorption 
rhe object of the investigation was to ex 
amine possible methods for measuring 
eddy diffusivities, to determine these dif 
fusivities under measured flow condi 
tions, and to attempt to evaluate the fac 
tors that influence eddy diffusivity. The 
theory of tubulent flow is briefly pre 
sented. Elementary equations for the 
process of diffusion are derived and ap 
plied in the correlation of the data 
Equipment and experimental procedure 
are described for two methods of deter 
mining the dimensional value of eddy dif 
fusivity in turbulent gas flow by studies 
of the thermal energy transfer. Experi 
ments were made in a vertical 8-inch di 
ameter steel duct with flow velocities 
ranging from 2 to 7 feet per second. Pre 
liminary results obtained indicate ranges 
of diffusivity for certain conditions of 
turbulence from which qualitative deduc 


tions can be made regarding e tactors 


influencing diffusion and mixing. The 
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p« ssible simple al l use 
investigation of turbulent 


problems generally 
Catalyst Loss Recorder for Catalytic 
Cracking Units. ]. H. Ramser anv J. WW 
Hickey. Jnd. Eng. Chem., 41 (1949) pp 
1244-47 
The flue gas of catalytic cracking units 
f the fl type contains finely divided 
catalyst that escapes with the flue gas 
into the atmosphere and is lost. Loss may 
vary trom a traction of a ton to several 
tons per day depending on operating con- 
litions. A nstrument that continuously 
indicates and records the catalyst carried 
vith the gas has been developed 
ymprises an optical device tor meas 
i the concentration of the catalyst 
a flowmeter for measuring gas veloc- 
] »~ptical device and flowmeter are 
a mechanism that automat 
iultiplies concentration into rate 


I 

| 

f flow, thus giving an instantaneous loss 
f catalyst per unit time. The accumu- 
d loss of catalyst is obtained by auto 


matic mtegration 


Evaluation of Fluid Catalyst. Develop- 

ment of Laboratory Scale Units. Roianp 

Beck. Ind. Eng. Chem., 41 (1949) py 
3 

f equipment were devel 

luation of fluidized cat 

‘ ratory. A mechanically 

with helically finaed rotor 

ible to simulate fluidization 

lependently of the gas velocity below 

ne foot p nd. A steel stirred re 

actor is used in research where great 

flexibility in regard to reactant flow rates 

is desired. A baffled non-stirred unit is 

subject to mechanical difficulties 

type. The equipment 
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The Influence of Tetra-Ethyl Lead on 
Engine Design and Performance. F. R 
Banks, C. B., O. B. E. Jour. Inst. of Petro 
eum, 35 (1949) pp. 264-92 

Che author gives an historical account 
of the development of tetra-ethyl lead as 
an anti-knock agent and discusses the 
technical problems that have been asso- 
ciated with the use of leaded fuel in the 
automobile and the aviation engine 
Tetra-ethyl lead is now accepted as an 
essential for use in the refinery, to help 

reducing refining costs; because it is 
cheaper to improve anti-knock value by 
adding lead than by further processing 


of the gasoline 


Colour Measurement. FE. B. Evans, ( 
McCue, anp W. A. Wooprow. /our 
Inst. of Petroleum, 35 (1949) pp. 221-44 
[he authors review the fundamental 
principles of colour vision and colour 
measurement Instruments tor measur 
ing comparing colour can be divided 
i four classes: 1) comparative instru 
ments of limited range, 2) trichromatic 
colorimeters, 3) spectrophotometers, and 
oto-electric instruments. Colorime 

ters used in the petroleum industry ar¢ 
nsidered under these headings and this 
section concludes with a description of 


A watchful finge 
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pulse of the pte 


that's your 
PALMER “2g 


THERMOMETER 


Where precise process temperatures are vital, put 
Palmer Thermometers on guard. Palmer instruments 
are guaranteed permanently . . . can’t fail you at criti- 
cal moments. 

Palmer “Red-Reading-Mercury” turns the pure, sil- 
very mercury into an easily seen, wide red column .. . 
your temperature readings are certain to be accurate. 
Full length graduated scale. Large, clear markings. 

Ruggedly built . .. Palmer Thermometers are housed 
in extruded brass cases, chrome finished. Double- 
strength glass shield, snug fitting with patented spring 
tension. Snap-on cap that’s removable, but won’t work 
loose. 

For full details, write for catalog. 


Mfrs. of Industrial, Laboratory, Recording and Dial 
Thermometers. 
2515 Norwood Ave., Cincinnati 12, Ohie 
CANADIAN PLANT: King & George Sts., Toronto, 2 


ALERT 


lugust, 1949—A Gulf Publishing Company Publication 
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different instruments 
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ASTM-Union col 
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terms 


ee Lubricating Oil Test Engine 
R. CROWTHER E. PITKETHLY, AND I 
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High Efficiency Laboratory Fractic 
nation. II Glass Laboratory Stills. | 
N ur " 
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Spectrophotometric Deter 


Hydrogen Sulfide . 


nination 


tion. G : Wear and F. R 


Mitton Porowsky 
1949) pp. 732-4 pensions over 
The method for the determination of in hat with i 
sulfide described by the au- 
rs is a refinement of the 
blue method. Hydrogen 
sorbed from gases 
c sulfide. The Pp 


lved and allov 


Analytical Chem., 21 asuring the rate 


lin f the sus 
a time of hours. It was 
icreasin concentra 
alcium naphthenz a more uni 
methylene orm rate of settling \ t d 


ne ytaine 


yvdrogen 
, show 
sulfide is ab- ing that better dispersi carbon black 
and precipitated as had been obtained of calcium 
recipitate is then redis- naphthenate on the black was determ 
ved to react with p-ami- by rit 
xdimethylaniline in the presence of fer 1 from whic 
chloride. The optical density of the legree of dis- 
methylene blue solution is , 1 and tl rptior 
d at 670-millimicron wave length 
orresponding quantity of sulfide 
yreviously prepared cali 
he method is sensitive to 
is and the range up to 
; cedure is 
well as 


ined 
napl 


use as 


anai 


Simplified Wire-Screen Packing for 
Fractionating Columns. H. J. JoHNn anv 


C. E. Rewperc. /nd. Eng. Chem., 41 (1949) 
1056-8 


Bearing Corrosion Test for Lubricat- 
ing Oils. EF. C. Hucu [). BARTLESON 
anp M. L. Sunpay f ti Chem., 21 
1949) pp. 737-43 


authors describe a wire-screen 
is inexpensively made and 
ent im use No welding, 
precise fitting, or preassembly 
is necessary glass or 


tubing is 


suffici 
with th 


Vv i 
packing 
} Ider 


perating 


packed 


Elemental Analysis by Lamp Combus- 

OuIRAM 
21 (1949) pp. 721-5 

uurners that are St 

burner for 

Burners are 

l volatile lauids d 

- burners to the foll is beheve 


Ww 
: in the f 
determinatior , 


lamp 


Althoug 


vdrogen 
ASTM bi 


The 


Detergency of Carbon Black in Hydro- 


carbon Solution. Part I. A. R. W. Bap 


(sARNER 


H. Nissaw, anp F. H 
t of Petroleum, 35 
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CONDENSER AND HEAT EXCHANGER TUBING EDITION 
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Prepared Each Month by BRIDGEPORT BRASS COMPANY Ber rt” 
: co. 


Are Condenser Tubes 
Being Injured in Storage? 


Careful Handling and Good Storage 
Recommended to Prevent Deterioration 


What happens to condenser tubes 
after they leave the mill? Do they re- 
ceive the consideration they deserve 
as essential components of surface 
condensers and various types of heat 
exchangers? 

Condenser Tubes 
Are Carefully Made 


It should be emphasized that the 
mill considers condenser tubes as a 
highly specialized product. They are 
carefully made from special corrosion 
resisting alloys. Close attention is 
given to meet the exacting specifica- 
tions as to composition, gauge, grain 
size, surface and straightness. Not only 
does each tube receive a 100% inspec- 
tion, both inside and outside, but is 




















also subjected to a 1000 pound hydro- 
static pressure test to make sure that 
an imperfect one is not included in a 
shipment. For protection in handling 
and in transit, condenser tubes are 
carefully packed in wooden cases and 
are expected to arrive at their destina- 
tion in perfect condition. 


Dangers From Improper Handling 
and Storage 


Fortunately, most operators treat 
condenser tubes as carefully as they do 
other essential supplies or equipment. 
However, since power plants, petro- 
leum refineries, and chemical plants 
generally carry stocks of spare tubes 
for replacement or for retubing heat 

exchangers, there is dan- 
ger of deterioration 
through improper han- 
dling and unsatisfactory 
storage conditions. 


Improper handling 
may result in dents, digs, 
kinks, or a permanent set 
which predispose the tub- 
ing to premature failure. 

Storage in damp ware- 
houses, subject to a wide 
range of temperatures, is 
undesirable. Setting cases 
of tubing on wet floors 
or wet ground should be 
avoided because they ab- 
sorb and retain moisture. 
Green copper salts form 
on tubes in contact with 
the wet walls of wooden 
cases. Condensation of 
moisture leads to surface 








corrosion with the formation of brown, 
black, green and other colored film or 
corrosion products. 

Outdoor storage of tubes is gener- 
ally very undesirable. It may lead to 
accumulation of dust, cinders and soot, 
which, together with condensation and 
moisture produce serious corrosion on 
the outside surface of the tubing. Cov- 
ering with a tarpaulin, unless arranged 
to permit free circulation of air, may 
retain dampness. The combined action 
of high humidity and certain contami- 
nants in the atmosphere may produce 
season cracking, especially if the stor- 
age period is extended. 


Recommendations 


Treat condenser tubes with care. 
They can be injured with resulting 
lower service life. 


1. Keep tubes in cases, flat until 
ready for use—but don’t stack too high 
to avoid crushing of bottom cases. 


2. Select a dry, protected storage 
location not subject to extremes of 
humidity and temperature. 


3. Avoid outdoor storage especially 
where there is dirt, smoke, soot and 
corrosive fumes. 


4. If cases become watersoaked, both 
the cases and tubes should be promptly 
dried out. 


5. When ready to use, remove tubes 
from cases carefully. 


6. If stored in racks, tubes should be 
properly supported. 


Corrosion Problems 


Corrosion is a constant menace to 
the life of condenser and heat ex- 
changer tubing. Much has been learned 
of the characteristics of various alloys. 
There is still much to learn on this 
subject. Much help is coming in from 
operators all over the country who 
share their experience on the behavior 
of various alloys under actual operat- 
ing conditions. Bridgeport’s Corrosion 
Laboratory appreciates this fine coop- 
eration and is anxious to be of service 
to condenser and heat exchanger users. 


BRIDGEPORT BRASS 


BRIDGEPORT BRASS 


COMPANY, 


BRIDGEPORT 2, CONN. 


° ESTABLISHED 1865 


Mills ot Bridgeport, Connecticut, and Indianapolis, Indiana + In Canada: Noranda Copper and Brass Limited, Montreal 


August, 1949 
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tion of strain with the simple, 
rigid angle iron brackets and 
braces providing uniform 
load support. 


How to Ff setae 
Support Far 
a Karba 
pipe line- 
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KEEP “KARBATE” PIPE 
ALWAYS IN STOCK 


Resists the action of acids, 
alkalies and other chemicals 


Light weight with adequate 
strength 
Close-up of “Karbate” 
globe valve shows how 


the valve is independ- 
ently supported in the @ Immune to thermal shock 


pipe run, 


Resistant to mechanical shock 


@ Easy to machine and install 
@ Full range of sizes and fittings 





Write for | 
M-8801 A. Address Dept. PR. 


The term “Karbate” 
is a registered trade-mark of 
NATIONAL CARBON 
COMPANY, INC. 


Unit of Union Carbide and Carbon 
Corporation 


ucC) 


30 East 42nd St... New York 17, N. Y. 


Division Sales Offices 
Atlanta, Chicago, Dallas, Kansas City 
New York, Pittsburgh, San Francisco 


S , » beaches 
howing simple bracket . Forcign Department ~New York, U.S.A 


support for backing up el 
bows in a “Karbate” pipe 
run to minimize the effects 
of normal plant vibration : j ’ These products sold in Conede by 
Cenedian National Carbon Co., Ltd, 
Toronto 4, Coneda 











Digest of Recent U. S. PATENTS 
Pertaining to PETROLEUM REFINING 


Compiled by HEINZ HEINEMANN 


(From the Official Gazette, May 17, 24, 31 and June 7, 1949) 
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U. s P. 2,470,207. Isobutylene Extraction. 
, Garrett Standard O de 
at Comes 


I 
ipany 


In very ot isobutylene fr 
rbon mixture by 
with H:SO,, vap 
the hyd: 

ressure ana 

H.SO), " 

t 400 

H:SO, 


aming 


extractio 


» arb ns 


U.S.P. 2,470,339. Continuous Adsorption 
Process. WW. H. ( iW. H 


ffler { rnia 


laussen an 


Resear 


U.S.P. 2,470,438. Absorption Peseate. 
R. M 


Sy 


Jackson at cates 


| 
EVE 


iré lai i¢ 

ipparatus e1 

U.S.P. 2,470,634 poprten ¢ for Delead- 
ing Gasoline. DD. M UR 
Mer : 


1) 
€ 


U.S.P. 2,470,782. Separation of Organic 
Compounds. H. G. MecGrat H 
Passino at l Rubin t 


W l f pany 


101490 


mpany Publi 


phases containing at least a 
tion of the hydrocarbons and at least a 
portion of the oxygenated compounds 
Che oil phase is extracted with a solvent 
tor oxygenated compounds, glycol 
\ hydrocarbon-free extract ¢ a lean 
oil raffinate are thus formed. The water 
phase is distilled to separate a high 
boiling mixture of organi 
»xides, aldehydes, ketones and 
alcohols with at least 4 C and a 
low-boiling ft comprising alcohols 
with up to 3 C atoms. The high-boiling 
is extracted with a por 

raffinate. An extract 
with at least 4 C 

raffinate are formed 


d to the first ex 


these 


por 


aqueous 
esters 
atoms 
action 


aqueous mixture 
tion of the lean oil 
ontaining alcohols 


atoms and a water 


This extract 1s 


passe 
traction treatment 

U.S.P. 2,470,808. Process for Breaking 

Petroleum Emulsions. M. DeGroote 

ser to Petr te Corporation 

leum emul 


treating it with 
‘1... 
oxvalkylated 


ONY 
r the 


xvalkyla 

‘ niaimin 
Marine 

preparing the 


| 
emulsifier 


U.S.P. 2,470,829. Processes for Break- 
ing Oil-in-Water Emulsions. | I 
Monson to Petrolite Corporation, 


An o1l-in 


Ltd 
water mulsion in which 
ase 18s not 
lemulsified 


\ ‘ wi ( . rivative 
1 ] rmula 


U.S.P. 2,470,887. Method of Treating 
Cracked Gasoline to Remove Metals. 
I A. Chenicek t Universal Oil 
Products Company 
Cracke 

amount tf metal, sucl 


1 gasoline is freed from a small 
pper 


ere! 


witl 
mat 
An @X¢ 
1 


, Salic vlaldel 
alkvlene 
+} 


, 
Kal 
ethanol 


U.S.P. 2,471,107. Recovery of Hydro- 
carbon Oil. C. EF. Hemminger t 


walion 














Standard Oil Development Company 

Hydrocarbon oil is continuously re 
covered from bituminous solids by ex 
tracting the dried solids with vaporized 
hydrocarbons preheated to extraction 
temperature, these hydrocarbons being 
obtained by settling from the oil slurry 
remaining aS a residue in the extractior 
operation. More details of the 
are claimed 


process 


U.S.P. 2,471,550. Treatment 
Oven Gas. J. A. Shaw to 
Company, Ine 
Coke oven gas which contains olefins 

and acetylene is passed through a strong 

AgNO, solution under elevated ages 
» absorb olefins and acetylene. The ric 

solution is distilled under reduced pres 

sure to separate olefins while retaining 
the acetylene. A major portion of the 
lefin-free solution is recycled to the 
rption zone. The remaining portior 
treated with HgNO 
acetylene compounds 
then returned t 


of Coke- 
Koppers 


t 


abse 
ft this solution 1s 

pitate the 
AgNO 


rption zone 


olution is 

he abs 

U.S.P. 2,471,602. Treatment of Hydro- 
carbons, P. M. Arnold to Phillips 
Petroleum Company 
Ethylene is recovered 


trom a teed 
ntaiming l 


hydrogen an 
mation An overhead 
st of the ydrogen and 
is removed. The liquid 
fractionated to re 
werhead, which is con 
m of this « 

refluxing the 
m. On further 
ethvlene is obtained fron 
ation 


tract 


igam 


mndensate 
demethar 


treatment a 


U.S.P. 2,472,217. Refining Hydrocarbon 
oils. FE. FE. Langan, N. | emmot 
W. Sx lard Oil 

f Indiana 


etroleum l is 


huessler to Star 


refined by 
sulfuric acid 
least 0.05 


treatment 
The treate uning at 
nt SO), 1 ated 


fuming 
with an amount 

roxide 

neutralizat 

air blown 

neutralizin 
perature 150-200 
the water 


nt 
ent 


U.S.P. 2,472,250. Process for Separating 
Hydrocarbons by Adsorption. A. |} 
Hirschler to Sun Oil Company 
Iwo hydrocarbons, A and B, with tl 

same t of Saturation are sey 

by adsorption § utilizing 
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mixture 


U.S.P. 2,472,459. Method and Apparatus 
for Feeding Adsorbent Materials to 
Streams of Liquid — 

} anks to Sun Oil Company 


vap 
tank whicl 
vent are removy 
1 then to a 
the separated 
returned t 
arated vap« 
returned to the heating zone 
mixed with the vapors 
he tank 


ent ps cl are 
reating tank, the set 


removed 


U.S.P. 2,472,463. The Distillation of a 
Mixture of Hydrocarbons. R. ( 
} and M Ton t 


U.S.P. ie 2,499. Solvent Extraction of 


Oil. M. Stone The 


pany 


Texas ( 


solvent is recovered from the remaining 


quid stream of absorbent 


U.S.P. 2,472,573. Process for Breaking 
Petroleum rye y wre! M DeGroote 
and B. Keiser to Petrolite Corporation, 
Ltd 
A demulsifier for breaking petroleum 

emulsions of the water-in-oil type in 
ude a cation-active polychloride 
btained by reacting diglycol chlorofor- 

a hydroxylated mono-acylated 


titution 


mate and 
amine of particular ns 


U.S.P. 2,472,574. Process for Breaking 
Petroleum Emulsions. M. DeGroote 
and B. Keiser to Petrolite Corporation, 
Ltd 
rhe demulsifier for 

leum emulsions of the 

according to this patent 
xvalkylated, drastically oxidized oiti- 
a oil-caster oil condensate obtained 
n a particular manner claimed in detail 


breaking petro- 
water-in-oil type 
includes an 


U.S.P. 2,472,578. Method of Contacting 
Fluids. S. W. Ferris, E. R. Lamson, 


and D. M. Smith to The Atlantic 

Refining Company 

For contacting a liquid hydrocarbon 
mixture with a fluid partially immiscible 
therewith, e.g. a partially immiscible 
solvent, the hydrocarbon mixture is 
continuously supplied between a plu- 
rality of vertical, horizontally-spaced 
guides to form a thin film with two 
exposed surfaces extending between 
and wetting the guides. The hydro- 
carbon film is continuously flowed 
between the guides in intimate contact 
with said fluid without rupture of the 
film 


U.S.P. 2,472,610. Distillation of Olefin- 
Hydrogen Chloride Mixtures. A. C 
Nixon, D. C. Lehwalder, and H. A 
Cheney to Shell Development Com- 
pany 
“or HCl in high purity 

from its mixture with olefins by frac- 

tionation at elevated pressure, nickel is 
employed for f the frac- 
tionating zone to avoid any interaction 
of HC1 and olefins during the fraction- 


separating 


all surtaces 


ation 





CATALYST PREPARATION, ACTIVATION, and REGENERATION 





U.S.P. 2,470,142. Production of Cata- 
lysts of the Silica-Alumina Type. ‘ 

C. Chapman and H. V. Hendrix t 
Phillips Petroleum Company 
Is are claimed of a pr 

paration of a silica-alumin 

high and reli 

activity. This is achieved by contr« 

rta t the pre 


aretully and closely than hers 


U.S.P. 2,470,175. Liquid Hydrogen Fluo- 
ride Composition. C. B. Linn to Uni 


cess tor 
a cata- 
uniform 
1 
ling 
cess steps much more 


atively 


d therein 
amount ot 
useful as a 
sucl 
form 


efhins 


U.S.P. 2,470,410. Preparation of Silica 
Magnesia Catalysts. K. J. Nelson t 
tandard Oil Develop it Company 
ter suspensior ca hydr gel 
gnesia 1 ulles 15 secon 
inutes 1 lurr formed is 
a temperature f 125-200° | 
it 2-12 hours and then dried at 
225-600° F. The 


cracking 


perature of Gata 
; in the 


vdrocarbons 
U.S.P. 2,470,411. 
a Giles. eae Gel Catalyst. 


nl Deve 


Process of Preparing 
E. S 


U.S.P. 2,470,486. Process of Regenerat- 
ing ‘Magnesium a Adsorbents. 
R ' Hawes t ile Water Ass 

Onl Cor 


nt spent 


then intimately contacting it with an 
aqueous solution containing magnesium 
ions for further improvin orbing 
efficiency 


U.S.P. 2,470,688. Alkali-Alkaline Earth 
Hydroxide-Impregnated Carbon Cata- 
lyst and Its Preparation. A. G. Carter 
to American Magnesium Metals 


Corporation 


alkali hyd le or carbonate 


U.S.P. 2,470,784. Gamma Iron Oxide- 
Alkali Metal Ferrate and Process of 
Preparation. M \. M 


St dar Oi} Dey pr t ( 


sesman to 
mpany 
catalyst 


at 700-1600 


U.S.P. 2,470,785. Alpha 
Alkali Metal Ferrate 
Process of Preparation. 


Standard Oj 


Iron Oxide- 
Catalyst and 
\. Moses- 


an 


U.S.P. 2,470,786. Ferro-Ferric Oxide- 
Alkali Metal Ferrate Catalyst and Its 
Method of ey rr M. A. Moses 

ompat 
} P xide 


U.S.P. 2,470,872. preparation | of 


Acid 
Actveted Clay R. B. Se Itrol 





HOW TO KEEP YOUR METERS HONEST 


MEASURING pulsative flow with orifice meters is like trying to weigh a ball by bounc- 
ing it on the scales. Downward-upward thrusts give inaccurate readings... they 
happen so fast the measuring instrument can’t keep up with them. To keep your 
orifice meters honest, pulsative flow must be converted into a steady stream. The 
FLUOR Pulsation Dampener is the practical answer to this problem. 


For example —a large Eastern Gas Company pumps gas into underground storage 
during the summer and withdraws it during the winter when consumer load is 
heaviest. As storage reservoir pressure drops, it becomes necessary to compress the 
gas to maintain pressure in the mains. Pulsations set up in the gas stream by the 
compressors threw the meters off by such substantial amounts that the Company was 
unable to determine how much gas was being pulled out of the reservoir. FLUOR 
Pulsation Dampeners installed in the suction lines between the meters and com- 


pressors eliminated this condition and made accurate measurement possible. 


The FLUOR Pulsation Dampener changes pulsative flow into smooth, steady flow... with 
beneficial effect on frictional losses, horsepower savings and rate of flow. If vibration plays 
tricks in your plant, it may be due to pulsations in air, gas or vapor lines. In that case, the FLUOR 


Pulsation Dampener is your answer. 


FLUOR 


BE SURE WITH FLUOR 


nd Natural Gas Processing Units 


nd Pulsation Dampeners 
THE FLUOR CORPORATION, LTD., Los Angeles 22+ NEW YORK + CHICAGO * BOSTON * PITTSBURGH * TULSA * HOUSTON * SAN FRANCISCK 
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er... 


Will Old-Man Wea 
rob your outside | 
= storage tanks of costly Btu’s? 


=m 
Rhy — —" >| 
" << | 


Left: These neat-appearing, insulated tanks 
are weather-protected by the Johns-Manville 
specification described here 

Below: Applying J-M Asbestocite (asbestos 
and cement sheets that are weather- and 
corrosion-resistant) over standard J-M 
Insulations 


Vy - 








...Here’s how Johns-Manville can help you x 
save fuel costs . . . maintain temperatures 
of externally stored fuels and chemicals... 


Ik YOU HAVE OUTDOOR tanks and vessels... 
and are heating or cooling them it will pay you 
to look into the Johns-Manville Weather- 


Protected Insulation specification. 


Weather-Protected Insulation pays even though 
outdoor storage tanks are operated at moderate 
temperatures— because wind and other weather 
conditions can greatly affect tank tem peratures. 
Savings, for example, on a standard fuel storage 
tank operating at 130 F maintained temperature 
can be as much as 200 Btu/sq. ft./hr. 


Basically, this Johns-Manville Weather- 


Johns-Manville 





Protected Insulation specification consists of 
standard J-M insulations over which is applied 


Johns-Manville Asbestocite (asbestos-cement 


sheet) to protect the insulation from the weather. 
Shielded in this manner, the insulation pays 


dividends in fuel savings for many years. 


If you wish, a Johns- Manville Insulation Engi- 
neer will be glad to survey your outdoor equip- 
ment to estimate fuel savings for you. Or, for 
more details send for a copy of folder 
IN-121A. Johns-Manville, Box 290, 

New York 16, New York. 


ee 
INSULATIONS 
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then activated by 
acid treatment, washed to remove 
soluble salts and residual acid, and 
dried. The product is well suited for use 
in fluid ca cracking processes 


creased density and 


talvtic 


U.S.P. 2,471,000. Alumina Gel Pellets. 
J. A. Messenger to Socony-Vacuum 
Oil Company, Inc 
\ hydrosol of alumina is introduced 

of water-immiscible liquid 

a body of an aqueous 

nverting 


above 

i base capable of ce: 
l bules 

d pass throug! 

aqueous solution 

rmed to sphe 

An inert water 

as 


| 
aue 


e€ aqueous liquid 


U.S.P. 2,471,986. Storage of Hydro- 


Waddill to Phil 


fluoric Acid. P. M 


I 
arbons, 

maintained in liquid phase 

in said under an atmosphere of 

inert pressur ng gas. Between the 

laver and the a liquid 

heavy paraffin he like is intro« 

} 


whicl HF 


substantiall 
vessel 
acid 
layer of a 
luced, 
is undiffusible 


U.S.P. 2,472,489. Preparation of Clay 
Catalysts. J. A. Pierce to Standard 
Oil Development Company 

is digested with H.SO, 

washed, dried and 

dilute HCl 

wasl The clay is finally heated to 800 

1200° F. A cracking catalyst is obtained 


Bentonite clay 
tor activatior ther 


hereatter tre: 1 with a 


U.S.P. 2,472,490. Process of Preparing 
Porous Glass Catalysts. C. J. Plank 
to Socony-Vacuum Oil Company, In« 

orous compositions, suit 
able as catalysts and promoting catalyst 
hydrocarbon conversions, are 
prepared from a glass melt of certain 
proportions of an alkali metal oxide, 
boric oxide, silica, and an iron, copper, 
or nickel oxide. The melt is heated at 

a temperature of 400-650° C. to effect a 

glass with a phase rich in silica, a phase 

poor in silica, and a devitrified phase 

The glass is leached with dilute solu 
on of a mineral acid or a conc. solution 
f t lissolve out the phase 


1 ¢} ] 


he devitrifed phase 


siliceous 


arriers in 


a an 


U.S.P. 2,472,501. Process of Regenerat- 
ing Synthesis Catalyst with Oxygen 
and Return of Oxidized Catalyst to 
the Synthesis Reactor. S. B. Sweetzer 

Standard Onl Devel pment if ™ 
fluidized iro 
psch synthesis 

wer portion 
generated by 
xidize 
react! 
atalyst 


less thar 


U.S.P. 2,472,776. Method of Heat-treat- 


yust 170140 ] 


ing Particle-form Solid Adsorbents. 
J. W. Payne to Socony-Vacuum Oil 
Company, Inc 
Particle form 
e.g. gel-type bead 


solid contact 
catalysts, are heat- 
treated for drying, regeneration, or the 
like without substantial breakage or 
cracking of the solid particles in a par- 
ticular manner claimed in detail. The 
mass is first preheated to a temperature 
of 300-700° F. and then further heated 
to a temperature above 1000° F 


masses, 





CRACKING AND REFORMING 





U.S.P. 2,470,193. Treatment of Hydro- 
carbons. W. M. Stratford to The 
Texas Company 
Vaporized higher’ boiling hydro- 

carbons are passed in contact at crack 

ing temperature with a magnesium sili 
cate catalyst produced by subjecting 
lime and silica to reaction with a soluble 

Mg salt in the water at 

elevated temperature Lower boiling 

hydrocarbons are obtained 


presence ot 


U.S.P. 2,470,263. Hydrocarbon Conver- 
sion Process. N. E. Peery to Shell 
Development Company 
Recycled oil from the catalytic crack 

higher boiling hydrocarbons t 

produce gasoline is subjected to mild 

thermal cracking conditions in_ the 

presence of 0.5-10 pounds per barrel 

a suspended catalyst. The product is 

quenched by the addition of virgin gas 

oi., The mixture is subjected to vapor 
phase catalytic cracking in the presence 
of at least 100 weight parts of the crack 

The product 


ing ot 


ing catalyst per part of oll 
is fractionated to separate resulting 
gasoline from a which is 
further treated as described above 


recycle oil 


U.S.P. 2,470,445. Production of High 
Octane Number Aviation Gasoline. K 
M. Purdy to Standard Oil Develop- 
ment Company 
Light gas oil is catalytically cracked 

at temperatures of 800-850° F. and at 

conversions of 45-55 percent by vol 

Heavy gas oil is catalytically cracked at 

temperatures of 950-1000° F. and at 

conversions of 55-85 percent by vol. A 

«230° F. cut from the product of the 

first cracking step is blended with a 

230-325° F. cut of the second cracking 

step to produce a high octane aviation 


gasoline 


U.S.P. 2,470,680. Process for Cracking 
Hydrocarbon Oils. H. Beuther to Gulf 
Research and Development Company 
A stream of light hydrocarbon oil 

containing normally gaseous  hydro- 

carbons largely paraffinic in character 
is subjected to drastic cracking condi- 

tions (e.g. at a temperature of 900- 

1300° F.). Normally gaseous hydro- 

carbons of more highly olefinic char- 
added and the resulting 
further cracked under less 
mditions, (e.g., at a temper 
800-1200 F.). Gasoline is 


acter are then 
mixture is 
drastic 
ature of 


produced 


U.S.P. 2,471,078. Catalyst Quality by 
Magnetic Separation. H. J. Ogorzaly 
to Standard Oil Development Com 
pany 
Hydroc arb feed 

under cracking conditions through a 

fluid bed of non-magnetic catalyst par 

ticles. Removed hot reactant vapors are 


gases are passed 


Gulf Publishing Company Publication 


separated from entrained catalyst. At 
least a portion of these vapors contain- 
ing only small residual amounts of 
active catalyst fines and undesirable 
particles comprising iron is passed 
through a segregation zone in which an 
electro-magnetic field is imposed to 
separate the iron particles 


U.S.P. 2,471,104. Production of Unsatu- 
rated Hydrocarbons and Hydrogen. 
E. J. Gohr to Standard Oil Develop- 
ment Company 
Normally gaseous hydrocarbons are 

converted and hydrocarbons are cracked 

under high-temperature conditions by 
intermingling the hydrocarbons witl 
highly heated refractory powder, the 
amount and temperature of the powder 
being sufficient to supply the heat re- 
quired for the reaction Details of this 
method are claimed. Highly unsaturated 
hydrocarbons, such as acetylene, and 


hydrogen are produced 


U.S.P. 2,471,131, Catalytic Conversion of 
Hydrocarbon Oil. P. S. Viles ¢ 
Standard Oi] Development Company 
Hydrocarbons are contacted with a 

finely divided suspension of a cracking 

catalyst contaminated with metals pré 
moting the formation of carbon and 
fixed gases at conversion temperature 

The spent catalyst removed from the 

reaction products is regenerated by 

oxygen-containing gas and an inhibiting 
amount of NiS sufficient to suppress the 
formation of C and fixed gases (0.1-0.5 
percent by weight of the catalyst) is 
introduced with the regenerated catalyst 
and the hydrocarbon oil into the reactor 


U.S.P. 2,471,228. Production of Hydro- 
carbons. Mathy to Phillips 
Petroleum Company 
In the cracking of 

to form lower boiling unsaturated 
hydrocarbons, a cracking catalyst is 
employed which has been impregnated 
with a catalyst active for the hydro 
carbon synthesis from CO and H:. A 
mixture of these gases in than a 
4:1 vol. ratio of H: to CO is introduced 
into the catalyst zone at at least one 
point subsequent to the point of entry 
of the hydrocarbon oil to be cracked 
and in quantities sufficient to react 
independently of and concomitantly with 
the cracking to form unsaturated hydro 
carbons heavier than methane, but in 
sufficient to furnish hydrogen for re 
action with the unsaturated products 


hydrocarbon oils 


less 


U.S.P. 2,472,669. Preventing Coke For- 
mation in Preheater Tubes. F. \ 
Mathy to Phillips Petroleum Com 
pany 
A wide cut gas oil with a boiling 

range of 400-750° F. is heated to a 

vapor phase cracking temperature with 

addition of 1-10 percent by vol. of a 

liquid non-coking oil with an average 

boiling point above 1050° F. and above 
the temperature to which the gas oil 
vapors are to be heated. Deposition of 
coke on the heater tube walls is ir 
hibited by the f said high 
boiling additive 


zation of the 


presence 


durir 


U.S.P. 2,472,723. Method for Removal 
of Metal Compounds from Oil Feed 
to Fluid Catalyst Cracking. N. P 
Peet to Standard Oil Development 
Company 
Residual .hydrocarbon 

taining contaminants which is 


feed stock con 
charged 
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POWER 
FAILURE 
IS COSTLY! 


Avoid it with KOHLER 


Electric Plants 
at key operating points 


Storms, floods, fires, strikes and other 
mishaps may result, at any time, in 
sudden interruption of the central 
station electric current that serves 
your refinery. Without a source of 
reliable, stand-by service, you risk 
delays and confusion which might 
be exceedingly costly if the emer 
gency is prolonged 

Kohler Electric Plants are special- 
ly engineered to provide the stand- 
by protection you need. Installed at 
key points for the operation of emer- 
gency lighting systems, control in 


struments, alarm signals and other 


important equipment, they will take 
over the load automatically, as soon 
as your central station service stops, 
and run until it is restored. During 
a single power failure, you might 
incur losses greater than the cost of 
a Kohler Plant. 

Kohler Electric Plants are rugged, 
easy to install and care for. They are 
regarded as indispensable equipment 
in many factories, schools, hospitals, 
stores, theatres and other places. 
Sizes range from 350 watts to 10 KW. 
Write for illustrated folder D-16. 


Kohler Co., Kohler, Wisconsin. 


Kohler Electric 
Plant 3A21, 3KW, 
115 volt AC. Auto- 
matic start and 
stop. Length 41 

width 16", height 


KOHLER or KOHLER 


PLUMBING FIXTURES «+ 


HEATING EQUIPMENT ~~ 


ELECTRIC PLANTS 
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to a fluid catalytic operation is admixed 
at least in part with contact clay of 
particular particle size to form a slurry 
This slurry is introduced into the re- 
sidual feed stock and catalyst is added 
to the mixture which is then treated 
under conversion conditions in a re 
action zone. The reaction products are 
separated from the catalyst and clay 
which are regenerated under combus 
tion conditions. The regenerated cata- 
lyst is separated from the spent clay 
and returned to the system. Contam- 
inating metals and metal compounds 
in the hydrocarbons detrimental to the 
effect of the conversion are eliminated 
by the addition of the clay 





ALKYLATION 





U.S.P. 2,470,712. Catalytic Dealkylation 
of Alkylated Compounds. ©. W 
Montgomery and W. A. Horne to 
Gulf Research & Development Com 
pany 
A high boiling alkyl aromatic hydr« 

carbon is dealgylated into a lower boil 

ing homologue in contact with hydrogen 

and a metallic catalyst of the VIII 

group of the periodic system at a tem 

perature of 250-400° C. The hydrogen is 
periodically purged from the mixture 

(e.g., with nitrogen) while continuing 

contact between the catalyst and the 

aromatics. The process increases the 
yield of liquid products 


U.S.P. 2,471,211. Alkylation Catalyzed 
by Liquid Hydrogen Fluoride. S. T 
Hadden to Socony-Vacuum Oil Com- 
pany, Inc 
In the alkylation 

olefins in the 
fractionating column, a fresh feed of 
the reactants is introduced below ar 
intermediate tray of the column. De 
tails of this process are claimed 


of isoparaffins with 
presence of HF in a 


U.S.P. 2,471,922. Production of Aro- 
matic Derivatives. W. N. Axe t 
Phillips Petroleum Company 
An aromatic hydrocarbon, such as 

benzene, is reacted with a normal 1,3- 

diolefin, e.g. 1,3-butadiene, at a temper 

ature of 75-150° F. under a pressure 
sufficient to maintain the reactants in 
the liquid phase. The mol ratio of the 

aromatic to the olefin shall be 2:1 

10:1. The catalyst employed is a liquid 

-omplex resulting from reacting BI 

with H,PO, Alkenyl aromatik m 

pounds, such as phenyl butene are 

produced 





ISOMERIZATION 





U.S.P. 2,470,144. Isomerization and Al- 
kylation of Normal Paraffins. L. A 
Clarke to The Texas Company 
A normal paraffin hydro 

mixed with a minor mol pr 

an olefin and the mixture is 

the presence of a catalyst 

anhydrous HI 1 a minor m 

tion of BF; under conditions 

temperature of 150° F. whereir 
pressure is such is to mainta 
hydrocarbons and the HI 


phase. Substantially saturat« 


Petroleum Re finer 
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chain hydrocarbons are formed. Isomer- 
ization and alkylation take place simul- 
taneously 


U.S.P. 2,471,054. Removal of Soluble 
Catalysts from Product Streams. F 
H. Amick, Jr. to Standard Oil De 
velopment Company 
Saturated straight-chain hydrocarbons 

are contacted with an aluminum halide 
catalyst under isomerization conditions 
The resulting product stream is further 
heated to a temperature near but not 
above its critical temperature under a 
pressure sufficient to maintain this 
stream in the liquid phase. A phase 
relatively rich in catalyst is then sepa- 
rated from a liquid product phase free 
of the catalyst. The latter phase is 
fractionated 


U.S.P. 2,471,647. Isomerization of Ole- 
fins in the Presence of Hydrogen 
Fluoride Impregnated Alumina. A. G 
Oblad and J U. Messenger to 
Socony-Vacuum Oil Company, Inc 
Straight chain olefins with not more 

than 6 C atoms are contacted at iso- 
merization temperature, e.g. 500-950° F 
with a catalyst consisting essentially of 
alumina impregnated with HF and con- 
taining fluorine equivalent to 0.5-10 per- 
cent of HF based on the total weight of 
the catalyst. Is lefins are obtained 





POLYMERIZATION AND 
CONVERSION 





U.S.P. 2,470,166. Polymerization of 
Ethylene. S. J. Hetzel and R. M. Ken- 
nedy to Sun Oil Company 
Ethylene is polymerized in the pres- 

ence of a catalyst essentially consisting 
f silica gel, chromia, and nickel or 

obalt metal. Considerably lower pres- 
sures than her fore employed are re 
quired i ] lymerization by means 


U.S.P. 2,470,171. Polymerization of Ole- 
fins. R. M. Kennedy and S. J. Hetzel 
Sun Oil Company 
rocess according to this patent 
is closely related to that of U.S.P. 2.- 
470,166. A catalyst consisting by weight 
ot 80-99.98 percent silica gel, 0.001-10 
percent chromia, and 0.01-10 percent of 
nickel or cobalt is here employed for 
the polymerization of olefins with at 
] 3 C atoms 


U.S.P. 2,470,190. Production of Olefin 
Polymers. L. Schmerling to Universal 
Oil Products Company 
Higher boiling hydrocarbons are pro 

duced by reacting an olefinic hydr 
arbon and a monohaloalkane in the 

presence of a metal phosphate catalyst 
under suitable conditions 


U.S.P. 2,470,395. Apparatus for Carry- 
ing Out Catalytic Reactions. FE. J 
Gohr and C. W. Tyson to Standard 
Oil Development Company 
Details are claimed of an apparatus 

for contacting gases and finely divided 

solids. It is useful, for example, in the 
cracking or dehydrogenation of hydro- 
carbons in the presence of a fluidized 
catalyst, in the regeneration of catalysts 


mitton“foy Pumps 
and 4butomatic Chemical Feed Systems 


At Fullerton Station, Ei Pase Nat. Gas. Co. 


e For Treating Boiler Feedwater 
e For Pumping Light Hydro-Carbons 
e For Pumping Heavy Oils, Asphalts and Tars 


Milton Roy Pumps handle refinery products of many kinds, includ- 
ing asphalts, acid sludge, high concentrations of solids in suspension, 
propane, butane and similar types of light hydrocarbons. 

Milton Roy Pumps are plunger type, positive metering units. They 
handle practically all liquid materials, in precisely controlled volumes 
down to one pint per hour or less. They are high pressure pumps, up 
to 20 thousand psi, for high pressure catalysis, hydrostatic testing and 
similar applications. 

Liquid ends are built in corrosion-resistant and other metals for prac- 
tically every chemical service, may be jacketed for temperature control. 
Pumps have accurate mechanisms for adjusting plunger stroke, from 
zero to maximum, while operating if desired. Many other features 
worth investigating. 

Available in Simplex, Duplex and special “gang” types to ratio as 
many as 10 streams. Also as complete chemical feed systems for boiler 
water treatment, automatic pH control, automatic concentration con- 
trol of acid or caustic baths and other chemical processing applications. 


Inquiries are invited. 


MILTON froy COMPANY 


1315 E. MERMAID LANE, CHESTNUT HILL, PHILA. 18, PA 


August, 1949—A Gulf Publishing Company Publication 











BUILDERS OF OUTSTANDING PUMPS SINCE 1869 


8001 
8000 C eg = Fy dy ~~ — 


Motor Drive Horizontal Split Case 
Double Suction Centrifugal Pump 
4049 A 4058 
Two Stege a Pm sa Contrit- Turbine Drive Close Coupled Cen- 
trifuge!l Pump 


Single Style, rected a Pottern — ~ on, Outside End Packed, 
Steam Pump lunger Pattern Steam Pump 


BAS 3833 
Horizontal Duplex, Double Actin, 


Durable Duplex, Packed Piston Pat- Side Pot, Piston Type, Oil 
tern Steam Pump Power Pump 


ESTABLISHED [869 


DEAN BROTHERS PUMPS /NC. 


/NOIANAPOLIS /ND. 
327 W. TENTH Sr. 
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by air oxidation, etc. The apparatus 
makes possible ready heating and cool 
ing of the reaction vessel by the with 
drawal of a stream of the solid from 
this vessel and passing this stream 
through a heat exchanger before re 
turning it to the reactor 


U.S.P. 2,470,417. Emulsion Polymeriza- 
tion in the Presence of Selectively 
Hydrogenated Tallow Soaps. I}. M 
Vanderbilt and J. D. Hetchler t 
Standard Oil Development Company 
and Archer-Daniels-Midland Com 
pany, respectively 
Conjugated diolefins with 4-6 C atoms 

are emulsion polymerized either alone 
or mixed with other ethylenically un 
saturated compounds in the presence of 
water soluble soaps of selectively hydr« 
genated tallow acids as the emulsifying 
agent 


U.S.P. 2,470,447. Stabilization of Low 
Unsaturation Isoolefinic Polymers. ( 
F. Van Gilder to Standard Oj! De 
vek pment Company 
\ mixture of an isoolefin and 0.1-5 

percent of a polyalkylated phenol 

polymerized at a temperature of 0 
164° ¢ by the addition t the cold 

material of a Friedel-Crafts catalyst dis 

solved m a non-¢ mm ple x forming 
solvent which is liquid at the reaction 


temperature 


U.S.P. 2,470,629. Process of Emulsion 
Polymerizing Butadienes. G. P. Mack 
te Advance Solvents & Chemical 
Corporation 
Butadiene-1,3, isoprene, 2,3-dimethy! 

butadiene-1,3, or 3,2-halo-butadiene-1,3 

rr mixtures of these monomers wit! 
other monomeric vinyl ympounds 
emulsified with water in the presence 

an emulsifier and of an emulsion stabi 

izer. This stabilizer is the condensation 

product of 3 mols of naphthalene beta 

sodiun sulfonate and 3 mols of a 

sodium sulfonate f a mixture of 

m and p-tery nyl with 5 mols 

formaldehyd 1e resulting emulsi 


heat polymer 


U.S.P. 2,470,894. Production of pay: 
olefinic Hydrocarbons. Ww. W yhn 
stone t niversal Oil Pr em 
Company 
Saturated hydrocarbons are ntacted 

with HF at a temperature f 20° 1 

150° C.. and a pressure sufficient t 

maintain at least ) on the re 
action mixture in tl liquid p This 

mixture is separated into a hy arbor 
phase and an HI ! 
olyolefins 
dist 

100 mn 

from th 
nsisting 

jugated 
saturat 


U.S.P. 2,470,904. Polymerization of Ole- 
finic Hydrocarbons. W. B. SI 
Universal Oil Pr one 

hvdr 
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t Biscay 


capacity: 110,000 bbis/day 


Foster Wheeler will build this complete refinery —the 
largest in Europe—for Anglo-American Oi Co. Ltd., affili- 
ate of Standard Oil Company (New Jersey). 

In collaboration with the Engineering Division of the 
Standard Oil Development Company, Foster Wheeler 
will provide mechanical design and engineering and will 
construct 9 process units including a large Fluid Catalytic 
Cracking Unit. 

With the exception of tankage, marine facilities and 
administration and laboratory buildings, Foster Wheeler 
will also erect all off-site facilities, including a complete 
steam plant. 

This is an outstanding example of the comprehensive 
engineering and construction service offered by Foster 
Wheeler. It is available—anywhere in the world—for 
all types of petroleum processing units, complete petro- 
leum refineries, and complete chemical plants. 


FostTeER WHEELER CORPORATION 


165 BROADWAY, NEW YORK, 6 NEW YORK 
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flow. The hydrocarbons are cooled 
between successive catalyst beds by 
commingling a hydrocarbon quenching 
medium therewith. The effluent from 
the last bed is fractionated to separate 
polymers from unconverted hydro- 
carbons 


U.S.P. 2,471,034. Fluidized Catalytic 
Conversion of Hydrocarbons, R. | 
Hall and M. J. Wilcox to Sinclair 
Refining Company 
In a fluid catalyst hydrocarbon con- 

version process, wherein a gaseous 
medium is passed upwardly in contact 
with a dense phase fluidized body of the 
catalyst in a contact zone, a plurality 
of such bodies is maintained interposed 
between alternate vertically spaced 
zones of lower catalyst density in which 
the catalyst is entrained in upwardly 
moving gaseous medium. Catalyst is 
introduced to the upper portion of the 
contact zone, 1s permitted to gravitate 
downwardly from a higher zone to the 
next lower zone through an annular 
space surrounding the rising gaseous 
stream, and is withdrawn from a lower 
portion of the contact zone. This 
method can be used in the conversion 
of hydrocarbon vapors as well as in 
the stripping of spent catalyst or in its 
regeneration 


U.S.P. 2,471,064. Stripping of Spent 
Catalyst in Hydrocarbon Conversion. 
R. E, Hall and M. J. Wilcox to Sin- 
clair Refining Company 
The process of this patent is closely 

related to that of U.S.P. 2,471,034 in its 

particular application to the stripping 
of spent catalyst 


U.S.P. 2,471,084. Fluidized Catalytic 
Conversion of Hydrocarbons. M. | 
Wilcox and R. E. Hall to Sinclair 
Refining Company 
The process of this patent is related 

U.S.P. 2,471,034. The catalyst 

nsion in hydrocarbon vapors t 

rted, is passed into the lower 

a vertical reaction chamber of 
atively large transverse dimension 

The apors are passed upwardly 
hr plurality of alternate zones 

igh velocity. Velocity yn 
laimed which permit estab 
of zones of dense fluidized 
alternating with zones of lower 
lensity of the catalyst 


U.S.P. 2,471,085. Fluid Catalyst Process 
for the Conversion of Hydrocarbons. 
M. J ileox and R. F. Hall to Sin- 

Company 
ndiment of the method 
1.S.P. 2,471,034 is claimed 


U.S.P. 2,471,234. Methylpentadiene-Ar- 
— Copolymers. R. C. Morris, 
V. Snider, and E T. Bishop to 
3 ell Development Company 
An elastomer of improved milling 
properties is produced by copolymer- 
izing 0.1-10 percent of styrene, alpha- 
methylstyrene, or  vinyl-naphthalene 
with 99.9-90 percent of a methyl-1,3- 
pentadiene in the presence of a Friedel- 
Crafts caté alyst at a temperature below 
5° ¢ 


U.S.P. 2,471,398. Continuous Catalytic 
System. T. P. Simpson, J. W. Payne, 


This new bulletin gives you the latest information on Roots- 
Connersville Centrifugal Blowers and Exhausters. It includes 
characteristic performance curves; details and illustrations of 
R-C single-stage and multi-stage units; data on regulation and 
control; and other pertinent facts to help you select blowers 
and exhausters. Ask for Bulletin 120-B-14. 

Two companion bulletins bring you up to date on Rotary 
Positive equipment which, with our Centrifugal line, makes 
up the “R-C dual-ability team.” We are the only manufacturer 
that gives you this dual choice of air and gas-handling units. 
ROTARY POSITIVE BLOWERS—Details on design and construc- 
tion of R-C Rotary Positive Blowers and Exhausters; perform- 
ance curves and other helpful data. Bulletin 22-23-B-13. 
ROTARY POSITIVE GAS PUMPS—FEssential data for the selection 
of R-C Gas Pumps; sizes, capacities, performance curves and 
other needed information. Bulletin 32-33-B-13. 

Complete your files on blowers, exhausters and gas pumps 


by sending for these three bulletins. 


ROOTS-CONNERSVILLE BLOWER CORPORATION 


908 Cresent Avenue, Connersville, Indiana 


Roors-(lOWNERSVILLE “@ 


BLOWERS - EXHAUSTERS - BOOSTERS - LIQUID AND VACUUM PUMPS + METERS - INERT GAS — 


ONE OF THE DRESSER INDUSTRIES + 
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U.S.P. 2,472,085. Carburetor Process for second reaction zone are also claimed 

Making - Vinyl Compounds. H aromatic hydrocarbons, e.g. toluene, can 
seller, R Christ, and F. Wuerth be produced by this method from hydr 
to General Aniline & Film Corps aromatic naphthenic hydrocarbons, e.g 

methyl cyclohexane, with the addition 

Vaan. & of 0.1-0.5 mols of a normally liquid 


diisobutylene 
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he produc olefin, e.g 


m pyrrole 

lamines by U.S.P. 2,472,494. Safety Fuel Ingredi- 

yf small ents _ Their Preparation. ©. ( 
alkaline com lotter to Standard Oil Develop 

luct useful in 
U.S.P. 2,472,086. Carburetor Process for al uel 1 ‘tained from a C4 re 
Aevtytene anetens. H. Beller, R. | ry it ntaining 1s and n-but 
t FW to General l s by treatment with H.2SO, unde 


U.S.P. 2,471,887. Stabilized Polymer. | Saat 9" tage $ ! cor r fr 
I ‘ tand } Dew. ' Mn As ss a : = r produ is further 


U.S.P. 2,472,502. Apparatus for Strip- 
ping Finely Divided Solids. C. W 


t Standa ley 


U.S.P. 2,472,232. Butadiene Emulsion 
U.S.P. 2.471.890. Polymerization of Iso Polymerization in the Presence of a 
= ’ a Monoether W i 
butylene in the Presence of Controlled Ww ( 
amounts of Promoters for the Re- p eet 
action. | A. Palr to Star rd ¢ | 
U.S.P. 2,472,537. Hydrocarbon Conver- 
sion with F! uidized Catalyst. T. | 
Kk nc ’ 


a Refi 


U.S.P. 2,472,254. Apperatus and Method 
for Carrying out Catalytic Reactions. 
\ |. J nson t ‘ Deve ment 


Fy 


U.S.P. 2,471,938. Ferrous Sulfate Pre 
treatment in Emulsion Polymeriza 
tion of Conjugated Diolefins Ww. WV 
U.S.P. 2,472,589. Polymerization of 


Alpha Alkyl Styrenes. A. B. Her 
e Atlantic Refinir 





HYDROGENATION, DEHYDROGENATION, AROMATIZATION 





S.P. 2,471,959. Polymerizations Em 

‘ploving Azo Compounds as Catalysts. U.S.P. 2,470,092. Dehydrogenation 
nM Process Corson and \ 

x \ bt kK 
f t \ 


i ' ' Ir ant 
U.S.P. 2,471 oon es, wp arbon Synthe- 


sis. HM. 2) 
ay, 


U.S.P. 2,470,216. Process for Synthesiz- btaine 
ing Motor Fuels of High Antiknock 
Process for Value. P. C. Keith to Hydrocarbon U.S.P. 2,471,130. Process of Preparing 
an Iron Catalyst Promoted with an 
Alkali Metal Fluoborate. H. ¢ 


U.S.P. 2,472,084. Carburetor 
Acetylene Peactions. H R. | Research, Inc 
oO 





How one refiner* 


Cad Gutobme Abnttoridant Jheaiing Cold 82.4 


with Du Pont Metal Deactivator 


GRAPH SHOWING ANTIOXIDANT 
and METAL 
DEACTIVATOR RESPONSE 


Saridant 


@Dvu Pont Gasoline A 
No. 5 plus .25 Ibs. per 1000 
bbls. Du Pont Meta! Deactivator 





oonccn=X Du Pont Gasoline Antioxidant 
No. 5 


ASTM INQUCTION PERIOD, MINUTES 








0 10 


DUPONT GASOLINE ANTIONIOANT No.5: CONCENTRATION —Lbs. 1000: bbls. 
ee ’ Antioxidant requirements for 


— ; ; . 1000 barrels of gasoline to meet 
This large refiner had been experiencing excessive gum forma- 

tion in storage tanks. Ordinary analytical methods failed to show 400 minute induction period 
the presence of copper, but induction period tests demonstrated Sin Rea Mesilinn Aatteciiouns 


that copper was actually present in concentrations of less than No. 5 as p< ee 


0.2 parts per million. Du Pont Gasoline Antioxidant No. 5 
The use of DuPont Metal Deactivator eliminated further plus 0.25 Ibs. of Metal Deactivator per 
1000 bbls. ...... se . 8.3 Ibs. 


trouble. The accompanying graph shows how with a Metal 
Deactivator concentration of only .25 Ibs./1000 bbls. of gasoline Net saving in cost through use of 
, io : , ‘ Du Pont Metal Deactivator . .. 322% 

it was possible to obtain a 400 minute induction period using 8.3 
Ibs. of antioxidant/1000 bbls. instead of 13.5 Ibs./1000 bbls. with- 
out the use of Metal Deactivator—a total saving in treating costs 
of 32%. 

Where copper is present, use Du Pont Metal Deactivator, the 
additive used by many refiners for years to economically control 
copper activity. For further information ask your Petroleum ou PONT 
Chemicals representative or write the nearest District Office. 


P E TE LAI CALS 


BETTER THINGS FOR BETTER LIVING 
-THROUGH CHEMISTRY 


E.1. DUPONT DENEMOURS & COMPANY (INC.) 
Petroleum Chemicals Division « Wilmington 98, Delaware 


2, Wilmington, Del.; Chicago, Ill.; Tulsa, Okla.; Lot tori Wilmington, Del.; Chicago, Ill.; Tulsa, Okla.; 
District Offices District : Houston, Texas; Ei Monte, Calif. 


* Houston, Texas; Los Angeles, Calif. 
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iron oxide and then reducing at least a 
part of the iron oxide to metal 


U.S.P. 2,471,913. Treatment of Solid 
Diluent in Hydrocarbon Synthesis 
Process. S. D. Sumerford to Standard 
Oil Development Company 
An iron-type catalyst for the hydro 

carbon synthesis from CO and H:z is 
used in the fluidized state mixed with 
an inert fluidizable solid siliceous dilu 
ent previously treated with an acid, e.g 
sand treated with a 3-12 normal HCl 
solution. While catalyst disintegration of 
the catalyst due to carbon formation re 
sulting in loss of catylst fluidity is pre 
vented by the addition of the siliceous 
diluent, acid pre-treatment of this dilu- 
ent prevents loss in selectivity of the 
catalvst 


U.S.P. 2,471,914. Synthesizing Hydro- 
carbons. S. B. Sweetser to Standard 
Oil Development Company 
CO-H: mixture is contacted at ele 

vated temperature with a powdered syn 
thesis catalyst in a dense, fluidized sus- 
pension. The product is fractionated to 
obtain a naphtha fraction containing all 
the normally liquid hydrocarbons boil- 
ing up to 400° F. and a gas oil fraction 
boiling from 400-860° F. The naphtha 
fraction is aromatized and the gas oil 
fraction is catalytically cracked. Gaso- 
line of improved octane rating is re 
covered from both these operations 


U.S.P. 2,472,219. Synthesis of Hydro- 
carbons, L. R. Lyons to Standard Oil 
Company of Indiana 
\ hydrocarbon gas is converted int 

a mixture comprising H: and CO. This 

mixture is contacted with a synthesis 

catalyst to produce higher-mol.-wt. hy- 
drocarbons and oxygenated compounds 

[he vaporous reaction product is parti 

ally condensed. Oxygenated hydrocar- 

bon compounds are withdrawn and at 
least partially recycled to the hydro 

carbon gas fe reconversion to H:; 

and CO 


U.S.P. 2,472,377. Process for Hydro- 
carbon Synthesis. P. C. Keith to Hy 
drocarbon Research, Inc 
CO and H:z are passed under reaction 
nditions upwards through a multiplic 

of tubular reaction zones containing 
synthesis catalyst. Each of 

a transverse sectior 

innermost catalyst par 

than about ™% inch and 

hes away from the 

h zone is cooled The 

mass is fluidized with an inert 


five ver zone 


us medium 


the synthesis g: 


U.S.P. 2,472,427. Hydrocarbon Synthe- 
sis with Fluidized Catalyst Regener- 
ation. E. A nson to Standard O 
Comex ) ‘ 

rmally liqu 
f CO and H;, 

synthesis con 
1 large mass of 
ze smaller than 
within the range 
gas mixture 1s 


passed upward al velocity suffi- 





MURRAY 


TYPE D 
TURBO- 
GENERATOR 


Murray Type D turbo-generators are built in a capacity range from 
500-3000 KW. Turbines are either direct-connected to 2-pole generators 
or operate through reduction gears connected to 6-pole generators at 
1200 RPM. Direct current and 25 cycle machines are also available. 
This type machine is regularly furnished in the above capacity range 
either condensing or non-condensing and may be of the automatic 
extraction type or for high back pressure. Units may be mounted either 
on soleplates or on a fabricated steel base. 

This type turbo-generator is designed to operate on steam conditions 
up to 600#, 750° F. TT. Auxiliary equipment normally includes com- 
bined trip throttle valve, complete pressure lubrication system including 
oil tank, oil filter, coolers, and automatic turbine-driven auxiliary oil 
pump. Gauge board with gauges, vibrating reed tachometer and necessary 
thermometers are also furnished. 

The above photograph shows a machine of this type rated at 1000 
KW. Two duplicate machines are installed in our Nation’s Capitol. 

Murray turbo-generators have long been noted for their rugged 
construction, operating economy and long life with a minimum of 
maintenance. 


WRITE TODAY FOR FULL DETAILS 


MURRAY IRON WORKS COMPANY 


BURLINGTON, IOWA 


BUILDERS OF STEAM POWER EQUIPMENT 
FOR THREE QUARTERS OF A CENTURY 
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You’re Always Safe Patents 
and Safe ALL Ways On Steer stor a ae cmiiet ee 


imposed by a light dispersed phase. A 
portion t the catalyst is withdrawn 





trom the dense phase below its upper 
level, regenerated with hydrogen 
recycled 


and 





DESULFURIZATION 





U.S.P. 2,471,108. Treatment of Sulfur- 
Containing Hydrocarbons. 8. N. Hil! 
t Standard Oil 


4 Developm 


pany 


AW SUPER-DIAMOND FLOOR PLATE 


TTE . NG FOR PRO 


RE 
oC 


U.S.P. 2,471,153. Process of Treating 
Petroleum Oils with Copper Soap 
and of Producing the Copper Soap 

Air Reduction Con 


( H ver 


ip 
I 


U.S.P. 2,472,253. Production of Cuprous 
Naphthenate in the Treatment of Pe- 
troleum Oil. C. ©. H er 
luct Cos 


\ir R 
pany, | 


U.S.P. 2,472,473. Conversion of Hydro- 
sulfides to Neutral Sulfur Substances 
| ( te S Dews 


pment 


Install AW Super-Diamond Floor Plate in your plant and say goodbye to 
costly slipping accidents and floor maintenance bills. The exclusive en- 
gineered pattern provides maximum skid resistance regardless of how 
the plate is laid or the angle from which it is approached. More and more 
architects are specifying AW Super-Diamond Floor Plate, and leading 
Product Designers are using it for machine tool bases, saddle tanks and 
similar products on which men waik and climb. For safety's sake specify 
AW Super-Diamond Floor Plate for your plant and products. Write for 
more information and 16-page, fact-packed catalog. 





PETROCHEMICALS 


FRE E—I6-Poge 


AW SUPER-DIAMOND 9% coves 


Write for your U.S.P. 2,469,848. Preparation of Fluoro- 
FLOOR PLATES THAT GRiP copy now hydrocarbons. L. F. Salisbury to | 
Iu Pont d 


de Nemours & Company 


\ gaseous mixture of HF and a hy 





lrocarbon with a molecular weight not 
A Product of ALAN woop STEEL COMPANY he, more than 80 and of the general formula 


CONSHOHOCKEN, PENNA nas he sen te ir aad “= pol icly Sin 
OTHER PRODUCTS: Permocied, Steintess Clad Stee! + AW Super Grip, Abrasive Fleer Plate + Billets + 
Plates * Sheets (Alley end Special Grades) 


saturated hydrocarbon radical, is passed 
" t us conditions over 
wdy «¢ ri 
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cury compound intimately associated 


with a solid organic polymer unaffected 


by the mercury compound and by an- 


hydrous HF. A temperature is employed 
between 0° C. and that at which the 
polymer softens. A fluorohydrocarbon is 


pre duced 


U.S.P. 2,470,336. Halogenation of Aro- 100K MOM, NO FEET! 


matic Hydrocarbons. A. S. Brunijes 
and M. J. P rt to Tl umn 


aa! il 
il iaiaietaliiitia NO TEETH!” 


port na "Residues and Products Re. 
a Therefrom cies to Sur 


. The gages specified on the above order 
are to replace standard clock gear movement 
type now in use to indicate pressures in sev- 
eral of our chemical processes which are sub- 
ject to considerable pulsation. From previous 
experience the writer has found the Helicoid 
movement to be far superior to the old type.” 


Signed by a Plant Superintendent. 

Name of company on ) equest. 
U.S.P. 2,471,525. Reaction of an Ace- 
tylene with HF to Produce Vinyl 
Fluoride and/or Difluoroethane and 


Homologues Thereof. |. C. Hillye ; 
; Wilson to Phillips Pett @ There’s only one reason why a plant super- 


intendent would consider HELICOID gages “superior” 
to others on a tough application. 


They save money! 


U.S.P. 2,471,570, Addition of Chlorinated Of course they have to be dependably accurate— 
—— a Ree gy = ge long-lasting—easy to calibrate. Those are the advan- 
U.S. Rubber Compar tages that add up to lower cost per gage, per year. 
Maa okie i a oe And the more gages you use, the more substantial the 


RCH = CH 
t saving. 


Send for your copy of the new HELICOID GAGE 
catalog now. 


U.S.P. 2,471,766. Copolymer of Styrene 
and a Phenyl-Vinyl Acetate. |). 1 
le ' I \ —— 

Only Helicoid Pressure Gages 


have the Helicoid Movement 


U.S.P. 2,471,785. Copolymers of a 4 HELICOID GAGE DIVISION 
Aro c me is. a B. Seyi : ‘ 
omatic Compounds, RI. Sexo AMERICAN CHAIN & CABLE 
Bridgeport 2, Connecticut 
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BUELL GOES 10 THE TOP’ 


in catalyst recovery 


-~ 
_ As) 


PILAT I} 


ee 
Pr al 6 





In fluid or thermofor catalytic 
cracking Buell recovery systems have demon- 
strated continuous high-efficiency perform 
ance in all the major refineries. Design infor- 
mation is available on the latest multi-stage 
collectors. Buell Engineering Company, 70 


Pine Street, Suite 5070, New York 5, N. Y Engineered Efficiency in 


DUST COLLECTION 


WANUFACTURING IN UNITED STATES AND CANADA FOR SHIPMENT THROUGHOUT NORTH AND SOUTH AMERICA 
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chlorobiphenyl, or vinyl fluorobiphenyl 
and heat polymerized. Resinous mate- 
rials useful in the plastics and coating 
industries are produced 


U.S.P. 2,471,853. Catalytic Partial Oxi- 
dation Process. L. K. Beach and G. C 
Connolly to Standard Oil Develop- 
ment Company 
Aromatic hydrocarbons are contacted 

with solid particles of a catalyst-impreg 

nated hydrous oxide gel adsorbent heat 

treated at a temperature above 700° C 

Partial oxidation is effected such as pro- 

duction of phthalic anhydride from 

naphthalene 


U.S.P. 2,472,550. Manufacture of Or- 
ganic Nitro Compounds. A. E. W 
Smith, C. W. Scaife, and H. Baldock 
to Imperial Chemical Industries, Ltd 
At least one aliphatic mono-olefin 

with 3-6 C atoms is introduced into a 
solution of N,O, in an organic, satu 
rated, non-benzenoid solvent compound, 
the oxygen of this COH compound 
being only present in an ether group, 
and all ring systems thereof having at 
least 5 members. The N,O, shall be in 
molar excess over the mono-olefin and 
be free from HNO, and NO. The sol- 
vent and any remaining nitrogen oxides 
are removed after the reaction by dis- 
tillation ,»t reduced pressure. The re- 
maining reaction product is treated with 
water and the resulting dinitro paraffin 
is recovered from the non-aqueous layer 
by fractional distillation. 1,2-dinitro- 
propane can thus be obtained from 
propene 


U.S.P. 2,472,618. Production % we 
Alcohol. A. S. Ramage t 
Maxwell 
Fifty-six parts ethylene are reacte 

with 64 parts SO, and 18 parts water 

under heat and pressure Thirty-six 


parts by weight of water are then added 


reaction mixture in a closed pres 

amber, and the mixture is further 

raise the temperature and 
Ethyl alcohol 


rectify 


} 
small in 
the 


U.S.P. 2,472,672. iS Sulfone-Diene 
re Rey jj hton to E. I 
le Nemours ry 





HEAVY OILS AND WAXES 





U.S.P. 2,470,276. Oil Addend. - 


Watkins to Sinclair Re 


pany 
Petrolet 


sive 





rom plan to plant 


FOR THE DESIGN AND CONSTRUCTION OF HEAVY CHEMICAL PLANTS 





Ot Devine i 
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FLOW DIAGRAM . 
TYPICAL CHEMICO CONTACT { | } 
SULFURIC ACID PLANT ee ee 
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ar ’ e ; oe > 


Here are the broad, start-to-finish steps C hemico takes to make certain 
that every plant they build will be a profitable investment. 


Chemico-built plant, repairs are never 
“hard to get at”. 


INITIAL INVESTIGATION — Each Chemico esses to your particular problem . . . or, in 


project is specifically planned to meet in- 
dividual needs. Before engineering designs 
are started, Chemico checks type of avail- 
able utilities, elevation of plant site, soil 
conditions . . . in fact, every factor that 
might influence the design of the plant. 

PROVED PROCESSES — Chemico has pio- 
neered in the development of improved 
processes that help increase production 
quality and quantity. Chemico will either 
adapt these advanced, plant-proved proc- 


some cases, develop entirely new processes. 


MAN-HOUR MATHEMATICS—Carefully cal- 
culated, too, are the means to make every 
and to re- 
requirements 


man-hour most productive . . . 
duce over-all manpower 
through automatic operation, centralized 
control and efficient piant layout. 


MINIMUM MAINTENANCE The process 
used, the selection of equipment, the plant 
layout—all are analyzed with an eye to 


simplifying maintenance problems. In a 


COMPLETING THE CONTRACT — Chemico 
makes certain that over-all guarantees are 
met before turning over the plant to the 
purchaser. And Chemico trains the operat- 
ing crew to assure smooth-running, effi- 
cient operation. 


These add up to one contract—one respon- 
sibility. During the past 35 years, Chemico 
has built hundreds of heavy chemical 
plants throughout the world. That's proof 
of Chemico’s successful experience. 


CHEMICAL CONSTRUCTION CORPORATION 


EMPIRE STATE BLDG., 350 FIFTH AVENUE, NEW YORK 1, N. Y. 
EUROPEAN TECHNICAL REPRESENTATIVE 


LTD., BRETTENHAM HOUSE, LANCASTER PLACE, LONDON W. C, 2, ENGLAND Chemico Plants are 


Profitable Investments 


CYANAMID PRODUCTS, 


CABLES: CHEMICONST, NEW YORK 





MAINTENANCE 
CREW 
HANDS OFF! 


--ift's a 


SIER-BATH 


ROTARY PUMP 





ier-Bath Screw Pumps and 

Gearex Pumps are designed to 
do a job—and keep doing it. The 
manufacturer has a full appreciation 
of the high cost of interrupting the 
operation of a line to permit pump 
repairs. On the Internal Gear-type 
Screw Pump, for example, the gland 
is the only point of attention and as 
this is on the suction side, it is 
almost negligible. It is not unusual 
for the packing to last two years 
without repacking. The pressure on 
the gland is so slight that it is pos- 
sible to add a new ring of packing 
without shutting down the unit. 


Send for information 


ALSO MAKERS OF SIER-BATH PRECISION GEARS 


U.S.P. 2,472,318. Inhibitor. P. Subkow 





Patents \ mineral lubricating oil is mixed 


with a small amount of a compound of 








FOUNDED 1905 


= SIA i, 
GEAR and PUMP CO.., Inc. 


9249 HUDSON BLVD NORTH BERGEN, N J 


MEMBER A.G.M.A. 





U.S.P. 2,470,405. Cutting Fluid. H. 1 the formula PSR’SR, where R is a 


| ed On DD substituted or unsubstituted aryl or 
‘ ADwseptg ; _— alkyl aryl group and R’ is methyl 


ethyl, t ! bit oxidation of the oil 


U.S.P. 2,472,503. Lubricating Oil Com- 
positions. J]. L. van der Minne to 
Shell Development Company 

lubricating il is com 
luble polyvalent 

aromatic Car- 

and a saponified 
polymeric olefin 

sity obtained in 

Composi- particular manner. The additives in- 

le Water ; 


U.S.P. 2,472,517-8. Addition Agents for 
Mineral Oil Lubricants. T. L. Can- 


G. Smith to Gulf Oj 


miter im 


ron-inhibitine and 


U.S.P. 2,470,965. Manufacture of 
Grease H 4. W | Klis 


Devel pi 


Details 


U.S.P. 2,471,115. Lubricating Oil. L. A wher in alkyl radical with 4-12 

Mikeska t tandard Oil Develop ‘ i and M is a divalent metal 
! npat pared by condensing one 

livalent metal salt a phenol 
ilkyl substituent of 

tt wrmaldehyde, ar 

f equal mol propo [ iol = sulf de obtained 

wax-phenol an q ce On lini reac ting 2 mols of such 

os 8 , 


min 
ur stabil 
1s »btaine: | 


mol of SC1l, 
ling U.S.P. 2,472,518 the 
respondit disulfide compound can 
be used for the same purpose and pre 
pared rrespondingly with the em- 
U.S.P. 2,471,889. Rust Preventive Com. Ployment of S:Cis instead of SCI 
positions. M Paliv : 1G. W 


1) ‘ ! i] evelopment 


U.S.P. 2,472,552. Addition Agents for 
Mineral Oil Lubricants. H.G 


2,472,298. Cleaning, Penetrating, 


U.S.P 
Loosening Compo 


and) =©Corrosion 
sition. ( \. Je 
Douglas Oil Names Stevens 

1. G. Stevens is hee ted execu 
tive ‘ res dent il 7 tre isurer f 


Doug il Company of California. He 





REFI NER FOR PROCESSMEN ENGAGED IN THE PLANNING, DESIGN, 
CONSTRUCTION, OPERATION AND MAINTENANCE OF 
REFINING, NATURAL GASOLINE AND PETROCHEMICAL PLANTS 








a aioe (Gao 


as a special section 
of your September 


Petroleum Refiner frocess (55. Gi (A 


of REFINER 


A TOP-NOTCH EDITORIAL ACHIEVEMENT COVERING IMPORTANT NEW 
AND IMPROVED PROCESSES NOW AVAILABLE TO THE OIL INDUSTRY 





1949 PROCESS Issue is the authoritative, up-to-date guide for every refinery man need- 
ing a quick, clear picture of the various processes used by the petroleum industry. It pro- 
vides the most comprehensive process data as made available by the companies owning and 
licensing the processes. You'll find in it the facts of really new processes you've been wait- 


ing to read about. 

WHAT IT WILL CONTAIN 
Two facing pages will be devoted to each process. One page will deal with description 
and data. The facing page will show a flow sheet, presented in a new industry-approved 
style. As a departure from the usual blueprint-type flow sheet it is designed to give you 
improved readability. In addition, each flow sheet will show the new standardized symbols 


introduced by Petroleum Refiner. 


YOU CAN RECEIVE A COPY AT NO EXTRA COST 
SUBSCRIBERS: As a subscriber you will receive the 1949 
PROCESS Issue contained in your regular September number. 
If you desire extra copies for members of your staff, or to com- 
pliment a friend, use the handy coupon below. 
NON-SUBSCRIBERS: If you are not a subscriber of PETROLEUM 
REFINER enter your subscription now and assure getting the 
1949 PROCESS Issue at no extra cost, 


MAIL THIS COUPON TODAY! 


P. ©. BOX 2608 


Oil Distillation HOUSTON 1, TEXAS 


Thermal Conversion = ; ; 
Catalytic Conversion Re finer which will contain the 1949 PROCESS Issue @ $l each 
Gas Conversion , a 
= ; or OLFEUM 3 

Solvent Refining : Enter my subscr pti n t ‘PE TROLEUM O years for $4 
Desalting, Filtration and ; | September number ng th CL) 2 years for $3 

Acid Treating ne PROCESS Issue ithout extra [] 1 year for $2 
Gasoline and ai ; 

Naphtha Treating 
Gas Purification 


Light Hydrocarbon Recovery 
and Fractionation 


Petrochemical Processes 


rece 
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_ BOOK 


Founders’ Society Offers 
Steel Castings Booklet 


Steel Founders’ Society of America’s 
booklet, “The Steel Castings Industry,” 
describes the versatility, strength and 
dependability of steel castings for use 
im construction equipment, the petre 
leum industry, rolling mills and blast 
furnaces, metal working equipment, and 
machines and tools. Each industrial 
group is represented with pictures of 
the types of castings employed. Other 
groups represented are the railroads, 
aircraft, motor vehicles, power plants, 
electrical equipment, shipbuilding and 
ordnance 

\ definite table contains comparative 
data on wages and hours. Other statis 
tical material shows the industry's im 
portance as a buyer of raw materials 
Steel castings which were cut in weight 
by 15 percent and reduced in produc 
tion costs by 18 percent are described in 
graphic form. Another section reports 
m the comprehensive co-operative 


quirements ...melted — ve co-opera 
: ° ‘* search program develope ry 
-- and cast by experienced “a society. Enclosed with the booklet is 
~ ~~ SF an envelope folder incorporating a new 
; tibulation of the general engineerin: 
types of steel castings, classified accord 
ing to tensile strengths 


To serve you — if you, too, + Copies are made available from |} 
would prefer to have . Kermit Donaldson, executive vice pres 


dent of Steel Founders’ Society 
America, 920 Midland Building, Cleve 


Sacctomamae | SUPpOtS Fa = 


Bureau Booklet Presents 


ern and best equipped 
exclusively high alloy Screw Thread Standards 
i The proceedings of the 1948 National 


foundry in th . 
e field Bureau of Standards meeting whicl 


unified American, British and Canadiar 
standard systems of screw threads have 
been presented in a booklet “Unified 
Screw Thread Standards.” Illustrations, 
tables and numerical data setting forth 
standards of thread form are included 
The present unifiication agreemen 
provides a 60-degree angle and a 
rounded root for screw threads wit! 
either flat or rounded external thread 
ts. The number of threads per inch 


he various series of thread diam 
is been un and the limiting 
ns for three gers » fit have 


obta ne 
by writing Superintendent 
’ U S Government 
Washing 25, D. ¢ 


ular $79 Uni 


“Consulting Services”’ 


Association of Consulting 
I Engineers, Inc 
onsultants, has 
1 enlarged e 

° le 


ISSOCIATES 


rleans * Kansas City 








wih Meaning tall Naligs/ 


Carry high overloads 
with high efficiency 


STEAM GENERATING 
UNITS 





Two 27,500 pounds per hour units, in- 
stalled at Brown-Forman Distillers ‘Cor- 
geraten, Louisville, Ky. Features large 
o< ye volume in limited space, with 

of radiant heating surface. 


Mt. Carmel Public Utility, Mt. Carmel, 

CLASS Illinois, is served by this 60,000 pounds 

per hour unit. Generous steam liberating 

B surfaces and steam space permit wide 
fluctuations in load. 


70,000 pounds per hour steam tor 
at Humble Oil and Refining Company, 
Johosue, Texas. An efficient, high-duty 
unit with water cooled furnace, using 
refinery gas fuel. 


Vogt builds a complete line of bent tube steam 


generators, designed to burn solid, liquid, or gas- 
eous fuels to meet specific operating conditions. 
Superheaters, air preheaters, economizers, water 
walls, and soot blowers can be readily incorporated. 
Bulletins with general information and showing 
typical installations are available upon request. 


HENRY VOGT MACHINE CO. 


LOUISVILLE 10, KENTUCKY 


BRANCH OFFICES: 
NEW YORK, PHILACELPHIA, CLEVELAND 
CHICAGO ST. LOUIS, DALLAS 
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DOV 


SPECIALISTS IN SCALE AND SLUDGE REMOVAL WITH CHEMICALS 





S The water sides of fifteen tube and shell condensers 


in a West Texas refinery were almost plugged by heavy 

e °e scale deposits. Dowell was called in to clean them. 
efficiency After a six hour soaking with specially selected 
Dowell solvents, they were flushed out and returned 

to service. Following this chemical cleaning, gasoline 

left the condensers 20°F cooler than after a previous 


restored- mechanical cleaning. The improvement in operating 


economy paid for the job in 121% days! 


When you specify Dowell Chemical Scale Removal 


b D i S ° Service for your cleaning job, you get fast, convenient 
y owe ervice service. No scaffolding or dismantling of the equip- 
ment is required. Special solvents designed to dissolve 

or disintegrate the insulating scale are pumped in 

and out through existing 

connections. Costly down 


9—- —-—-—-————-—-__~— 


time is minimized. 
Experienced Dowell engi- 
neers do the job. They 
bring the essential equip- 
ment — truck-mounted 
tanks, pumps, heaters, and 
chemical proportioners— 
to make possible step by 
step control of the work. Call the nearest Dowell office 
for fast, practical and economical removal of scale and 
sludge from all types of heat exchange equipment, 
steam generators, water lines and water wells. Free 
cost estimates gladly given. 


DOWELL INCORPORATED - TULSA 3, OKLAHOMA 


MPANY 


New York 20 Cleveland 13 Wichite 2 Hamilton, Ohio 
Boston 16 Pittsburgh 19 Oklahome City 2 Cherieston 27, W. Va. 
Philadelphic 2 Detroit 2 Houston 2 Solem, ilinois 
Baltimore 18 Chicago 2 New Orleons 12 Borger, T 

Wilmington 99 St. Lovis 8 Ft. Worth 2 

Richmond 19 Indianapolis Shreveport 69 

Atlante Louisville Anniston, Alabeme 

Buffalo 2 Kenses City 8 Mt. Pleasant, Mich 


Long Beach, Ockland, Casper Dowell Associote— international Cementers, inc. 





N EW EQ U | p M E N T and For copies of manufacturers’ literature or more 


information on products described on these 
pages write to the address shown, using the 


Manufacturers’ Literature 


Sight Glass With Valve (item 395) 


— 


The clarity or turbidity of transparent 
liquids flowing under pressure through 
pipe through a 
valve type sight glass manufactured by 
Worthington Pump and Machinery Cor- 
Differential 
deflector to allow some 
continuously 


lines can be observed 


poration pressure is estab 
lished across the 
f the liquid t 


circulate 
ugh a glass observation bowl, which 
removed for cleaning. The sight 
used in any system through 
includ- 


can be 
glass can be 

ich transparent liquids flow 
hot water 


Worth 
Corpora 


r turther information write 


Pump and Machinery 
Harrison, N. J., 
! PETROLEUM 


to this 


referring by num- 


REFINER item 


Snubbers (Item 396) 


“Slug Buster Snubber,” a device to 
noise It 


pump 
surrounding 


reduce excessive m engine ex- 
! disch to 


and vacuum 


level of 1¢€ 


austs arges 


the nose area, 
has been developed by Burgess- Manning 
Company. The machine is also useful for 
silencing compressor, blower and steam 
discharge as well as in power plants, 
sewage disposal plants and engine test 
is 

write Bur 
Libertyville, 
this Perro- 


turther information 
Manning Company, 
by number to 


iten 


Caustic Diluter (item 397) 


One of the 


diluter, 


Inc.% is a 


leatures of a continuous 
made by % Proportioneers, 
t more than 10 to 1 


caustic 


range « 


1949 


Sizes of diluters cover from less than 
minute to over 200 gpm 


rhe 


ne gallon pet 


strong caustic impulse 
controlled by the 
flow of diluting water 


Accuracies within plus or minus 1% per- 


motor 1s 
positively pilot valve 


in relation to the 


cent at all flows within the range of the 
equipment claimed. Other features 
the pacing Treet - O - Control 
and caustic Vol-U-meter 

[he diluter continuously 
diluted 


Strength using 50 percent liquid caustic 


are 
include 
meter, and 
controls 


livers 


de 
caustic of any desired 
trom st 

For further information 
portioneers, Inc.%, 9 
Providence 1, R. I 
to this PETROLEUM 


rage 

write %Pro- 
Codding Street, 
, referring by number 
REFINER item 


Gravitometers (Item 398) 
Bulletin 111R 


Chart Company 


of American Recording 
describes Arco-Anubis 
liquid gravitometers for pipelines, re 
hineries, gasoline and chemical plants 
Graphs and installation diagrams are 
included in explanations of the standard 
instrument and the controlling recording 
liquid gravitometer for use in the petro- 
leum, chemical and food industries 

For a copy American Record- 
ing Chart Company, 3113 East 11th 
Street, Los Angeles 23, referring by 
number to this PETROLEUM REFINER item 


write 


Wedge Gage Illuminators 
(Item 399) 


Built in accordance with Underwriters 
Laboratories’ light 
ing fixtures, a solid 
wedge type 
illuminator is pre 
sented by Jergusor 
Gage & Valve Com 
pany in an 
sion-proot 
incorpo 
principle of solid 
wedge lighting in 
combination with 
plastic, whereby 
the illuminatior 
from a 
source 1s 
from an angular 
surface and flows 
with evenly diffused 
intensity througl 
the transparent 

“Only 


lard tor electric 


star 


gage 


4 


ex] 
unit 


rates 


single light 


reflected 


} 
Lage Rlass 


me bulb is illuminate two 
double-section il 
1 brackets are 
bolts of 


necessary to 
with the 
Alumit 


gage sections 
luminator 
equipped o e top 
the gage section for mounting 

For further information write Jergu 
son Gage & Valve Company, 80 Fells- 
way, Somerville 45 referring by 
number to this PerroLeuM REFINER item 


two cover 


ass., 


1 Gulf Publishing Company Publicatior 


number shown for each item. 


Tachometer (Item 400) 


for 
speeds is 


tachometer accurate 
measurement of high an 
nounced by General Electric Company 
in publication GEC-560. The tachometer 
consists of a high-frequency pulse gen 
erator or pick-up, an electronic counting 
circuit, and two speed-indicating units 
one for “on the spot” readings and the 
other for remote readings. The indica 
tors do the calculation and interpola 
tion, and flash on an opal glass screen, 
in figures approximately one inch high, 
the number of revolutions per minute. A 
reading is taken every second. The 
counting operation requires 8/10 second, 
while the calculation, interpolation, and 
indication use the remaining 2/10 second 
of the cycle. The counting circuit ts 
housed in a 200-pound cabinet and the 
speed indicator is in a separate cabinet 
The tachometer generator weighs about 
five pounds 

For a copy write General Electric 
Company, Schenectady 5, N. Y., refer 
ring by number to this PerroLeum Re- 
FINER item 


\ precision 


Regulating Valves (item 401) 


Minneapolis - Honeywell Regulator 
Company is offering the following bulle- 
tins: No. 242-1, featuring hi-lift v-port 
indicating type hand control valves, with 
schematic drawings describing valve de 
sign and parts giving data on sizes, et 
No. 48-1, describing both direct 
nected and air activated liquid level con 
trollers with details of special construc 
tion features and typical applications and 
also schematic drawings, capacity charts, 
etc.; No. 700-1, descriptions ot the dia 
phragm motor controlled valve with radi 
ation fins and positioner, the direct act 
ing and reverse acting diaphragm motor 
controlled valve with manual operator, 
the supersensitive pilot-operated valve, 
the Venturi throa and other valves, etc., 


con 











New Equipment 





and No. 10-1 
valves for 
float valves 

For cx 
well Regulator 
Roberts Avenues 
ring by number to 
FINER item 


Tube Rolling Control (item 402) 


which describes regulating 
water, steam, air, gas or oil 
write Minneapolis-Honey- 
Company, Wayne and 

Philadelphia 44, refer 
Perroteum Re- 


ypies 


this 


tube roll 
Manufacturing 


An Air 


ing control of 


etool-Fisher electric 
Airetool 
nsists of the control mecha 
nism, operated with a dial calibrated 
for the known expansion “peak” of each 
of metal; an electric expander driv- 
ing motor; and either a G-800 or G-1200 
ball-bearing type condenser and heat ex- 
110-volt, 


may De 


Company, « 


type 


changer tube expander. Using 
60-cycle current I yntrol 
plugged any outl and can 


be furr ! ! t TF 1s 


SHOTCO 7; anncrs 


USED BY THE OIL INDUSTRY 
FOR MANY YEARS 


which has been 
tests for 
the type of When 
the maximum torque is reached, the con- 
trol automatically cuts off the power, 
the motor and the operator 
may then withdraw the expander and go 
on to the next tube 
For further information write Airetool 
Manufacturing Company, 316 South Cen 
ter Street, Springfield, Ohio, referring 
PerrOLeUM REFINER 


turned to the setting 


pre-determined by scientific 


metal to be rolled 


reverses, 


by number to this 


item 


Plastic Products (Item 403) 

E. F. Houghton & Company folder 
entitled “Houghton Serves the Plastic 
Industry” describes hydraulic oils, lubri 
cants and leather packings used by plas 
tic molders. The company’s products 
and specialized services are outlined and 
also featured are the packings used in 
injection molding machines where pres- 
extremely high and the action 
is high speed 

“or a copy write FE. F 
Company, 303 W. Lehigh 
adelphia, referring by number to 
PETROLEUM REFINER item 


sures are 


Houghton & 
Avenue, Phil- 
this 


Check Valves (item 404) 

Bulletin 105 of Falcon Products, Inc., 
describes the company’s swing check 
valve and its triple acticn safety quick- 
valve. Sectional drawings, in- 
views, complete details and 
included 

For a copy write Falcon 
Inc., 949 East Second Street, 
Calif., referring by number to this 
£UM REFINER iten 


closing 
stallation 
prices are 
Products, 
Pamona, 
PeTRO 


TIME TESTED—ENGINEERED TO 


MEET THE MOST RIGID TESTS 


Schott Brothers have been manufacturing wax press 
Filter Blankets for a great number of the nation’s 


refineries for many years. 


Our particular blankets have been accepted and 
approved in the refining trade. They are constructed 
to meet the most grueling conditions and rigid tests. 

We can also produce filter blankets per your par- 
ticular specifications. Large capacity will assure 


you of prompt delivery. 


Write us for further information. Prices and sam- 
ples on request. We will be very glad to assist on 





any filter problem you may have. , 


SIDEVIEW 


Process Pump (item 405) 


Warren Steam Pump Company, Inc., 
has added to its line of both centrifugal 
reciprocating pumps, a new line of 
pumps identified as RL Type 
[hese pumps handle hot oil and other 
liquids up to 800° F. Capacities range to 
1200 gpm., differential heads to 750 feet 
According to these 
pumps are especially 
line, hot oil, butane, propane, 

For further information write Warren 
Steam Pump Company, Inc., Warren, 
Mass., referring by number to this 
PETROLEUM REFINER item 


and 
process 


the announcement 
adapted to gaso- 


acids, etc 


Arc Welder (item 406) 


Air Reduction Sales Company has an- 
nounced an a.c.-transformer arc welding 
machine, the Wilson 200 ampere max 
MCT. Designed for use by small shops, 
garages and maintenance crews, it has 
a rated maximum output of 200 amperes 
and is self-contained. Welding range is 
divided into two ranges of current ad 
justment with stepless control through 
out each range. Capacitors are supplied 
in the secondary circuit and built-in 


THE SCHOTT BROS. CO., INC. 


WEST 


SALEM, OHIO, U. 


s. A. 





Lummus-built 
CO. condenser 
helps 


PURECO 
TURN 

ON 

THE COLD 


At its new Chicago plant, Pure Carbonic, Incorporated, 
can produce 140 tons per day of solid carbon dioxide at 
high levels of efficiency. 

Completely modern, and designed to save on service 
expense, the new plant includes long-lived Lummus-built 
equipment for two critical heat transfer tasks. 





THE LUMMUS COMPANY 
Heat Exchanger Division 
259 West 14th Street, New York 11, N. Y. 


LUMMUS 


Atlanta + Boston + Chicago + Cleveland + Corpus Christi 

Detroit + Ft. Worth + H * Mi lis + Pittsburgh 

Rochester + St.Louis + San Francisco + Wayne (Phila.) 
Buenos Aires + Honolulu + London + Manila 











\ Montreal + Paris « Rome + San Juan, P. R. - 





Shown above is a kettle-type all steel CO2 condenser 
with 3200 sq. ft. of tubular surface. The same plant it 
cludes a Lummus-built heat exchanger for COz and 
ammonia, having 355 sq. ft of tubular surface, with sean 
less stainless steel tubes. 

Heat transfer equipment by Lummus is the choice @f 

performance-minded engineers throughout the power a 
process industries. Lummus has an unique background of 
experience on both conventional and highly specialized 
units involving top limits of pressure, temperature and 
corrosive conditions. 
Write for new bulletin—Lummus Heat Transfer Equip- 
ment (Bulletin M 303) is a new 16-page publication 
giving details, design data, and application information. 
For your copy, address The Lummus Company, Heat 
Exchanger Division, 259 West 14th Street, New York 
11, New York. 


LOOK TO LUMMUS for Steam Surface Condensers ¢ Evaporators e Feed Water Heaters e Boiler Blowdown Heat Exchangers 
Steam Jet Air Ejectors e Steam Jet Refrigeration e Barometric Condensers @ Heat Exchangers @ Process Condensers @ Reboilers 
Steam Generators (Indirect Fired) e Fuel Oil Heaters @ Lubricating Oil Coolers e Pipe Line Coolers e Jacket Water Coolers 
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New Equipment 





ry circuit provi 
n. Windings 


it-resistant 


PETROLET 
Ratio Speed Changer (item 
n it 


| istrument ( 


407) 
ny's Bulle 





tions, and design features. Dimensional 
lrawings, and characteristic curves also 
are included 

For a copy write Metron Instrument 
Company, 432 Lincoln Street, Denver 9, 
Col., referring by number to this Petro 
eEUM REFINER item 


Grid Trays (Item 408) 
Applications of grid tr andling 
filtering n l ar ribed in ( 
Kerlow 


so 


ivs tor 


ata 


trays 
engineering data t 


” trays are given 
catalog vrite Ker 
mpany, 220 Culver 


> oe De 


ROLEUM 


reterring 
REFINER 

















FOR REFINERIES @ 


CHEMICAL PLANTS 


PIPE LINE PUMP STATIONS AND 
GAS PROCESSING PLANTS 


J 


Fluid-Motor Operator (item 409) 


psi., is 
Valves 


available in siz 


announces 


equippe 


handwheel is fur 
ration im the 
The motor unit, 
gear box and yoke, 
valve bonnet and the 
the stem tl 
Ihe motor derives its 
five 


r operates valve rough 
gear box 
power trom 
mounted radially about an eccentric on 
the drive shaft. The operating fluid is 
admitted in rotational sequence to the 
five diaphragms, which actuate pistons 
that transmit the thrust to the eccentric 
through a roller bearing mounted on 
the shaft means of a suitable control, 
the operating fluid can be admitted 
either of two entrance ports, controlling 
the direction of operation of the motor 
for opening and closing the valve 

For further information write Crane 
Company, 836 S. Michigan Ave., Chi- 
cago 5, referring by number t this 
PETROLEUM REFINER item 


flexible diaphragms, 


By 


Welding Fittings (Item 410) 


Complete 
of a newly 


specifications and list prices 
expanded line of Flowline 
stainless welding fittings in five 
different of wall thicknesses and 
and in three different 
alloys are given in Bulletin 5S-310 of 
Welding Fittings Corporation. Standard 
fittings include 90° and 45° elbows, 100 
lap joint stub straight 
and concentric s. Special fit 
of outlet tee 1 
late 
can be made to « 
r further infor i write Welding 
por Castle, Pa 
by number to this PeTroLeuM 


steel 
ranges 


sizes, stainless 


returns, ends, 


ees, reducer 


tings eccentric reducers, 


welding rals welding cré 


tings ( 
referring 


REFINER ite 


Sheet Packing (Item 411) 
\ palmett comt e 1 asbestos s 


< 
ley 


Army 





Take Your Job too TOUGH 


for ordinary pumps » 


Pacific 


VC SINGLE STAGE 
RVC TWO STAGE 
CENTRIFUGAL PUMPS 


: Engineered for the tough job... 
THERE’S AN ANNIN Extra heavy parts fabricated 


SINGLE SEAT DOMOTOR VALVE IN 
THE ALLOY YOU NEED 


Annin Domotor Valves are " 

available in almost any . we ££ £2 

“— . et every ‘ svc 

castable alloy to meet every —— ——- 8 


installation requirement. . ee 
Regardless of the fluids you ¢ / 
are handling, whether they 
are corrosive, erosive or 
gaseous, there is an Annin 
Domotor Valve in the alloy that will give most 
efficient service and longest valve life. 
Field-proven Annin Domotor Valves provide 
smooth, positive control accurate to .0005 in 
pressure impulse response. Straight, smooth flow 
passages in the exclusive single seat valve body 
eliminate turbulence and afford full flow 
capacity with low pressure drop. Simple, separ 
able valve construction provides fast, on-the-job 
inspection or replacement of the simple, thread 
less valve trim. The two-piece valve body may 
be rotated in assembly to form a right-hand, 
left-hand angle or straight through pattern. 
Interchangeable line flanges make possible the 
use of a single valve anywhere in the plant 
regardless of system pressure. Sizes are from %” TYPE SVC 
to 4’. Temperature range 300° F. to 1000° F.; W’ rite for 
pressure to 2500 Ibs. Bulletin 85 
Look for Annin Domotor Valves at the I.S.A. P 
show in St. Louis, September 12th to 16th. nas Rvc Y 
Write today for this bulletin. Beles 103 


A new bulletin showing installation and operating 
features of the Domotor Valve will be sent to you 


upon request 
THE ANNIN COMPANY « _PACI Fl C 


3234 Mines Avenue : 
Los Angeles, California AEC Precision Pull 


Javesligate ) PUMPS 





from the toughest materials 


IN HUNDRED e , 
Pp 











HUNTINGTON PARK, CALIFORNIA 
Export Office: Chanin Bldg., 122 E. 42nd St., New York 
Offices in All Principal Cities 
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BROWN FINTUBE 


Tank Suction Heaters and Line Heaters 


@ Brown Fintube Tank Suction Heaters are moderately priced and 
highly efficient. They heat viscous oils so that they can be pumped 
more easily, and bolt or weld to a tank nozzle, or directly to the 
tank shell, so all piping and connections are made outside the tank. 


The Line Heaters are used as Suction Heaters to permit easier 
pumping of viscous oils;—or as Pressure Heaters, either to over- 
come temperature losses in long lines, or to preheat liquids for 


further processing. 


In all cases the bundles consist of Brown Fintube hairpins rolled 
into the tube sheet in full compliance with the ASME codes. Metal 
bands, placed around alternate fintubes, prevent the longitudinal 
fins from interlocking and restricting the flow. This construction 
avoids baffling, and permits the liquids being heated to pass through 
the bundle unobstructed, in close contact with the fins and center 
tubes, with /ow pressure drop. Wide range of standard sizes. 


Send for Bulletin No. 482. It gives full details. 
Let us quote on your requirements. 


Brown Fintube Hairpin Bundles Show- 
ing the Banding of Alternate Tubes 
that Eliminates Baffles and Assures 
Unobstructed Flow 


Hairpin Bundle Assembled in Shell 
Showing Mounting of Tube Sheet 
Between the Shell and Head 





THE BROWN FINTUBE CO. WRRSSRE 


ELYRIA, OHIO 


HEAT TRANSFER 
PRODUCTS 


Petroleum Re finer 








New Equipment 





& Company. Combining strong 
resistance to heat, oil, and solvents, the 
packing has particular resistance to al- 
cohol-water mixtures and ethylene gly- 
col water mixtures which tend to swell 
ther sheet packing. With asbestos fibres 
sealed to prevent water absorption, the 
packing is also resistant to refrigerants 
such as freon. It has tensile strength 
vith the grain of 6150, and after oil im- 


ersion, 7100. Test bends of 180° have 
been made. The material has a compres 
sibility of 10 percent under 1000 psi. and 

YY per at recovery 
t information write Greene, 
North Wales, Pa., 
to this PeTroLeuM 

REFINER item 


Quick Closing Valve (Item 412) 


Built on Greenwood patents, the Fal- 
con-Greenwood quick closing valve of 
Falcon Products, Inc. is described in 
Bulletin No. 105. It operates either au- 
tomatically or manually instantly to shut 
ff the flow of gasoline or natural gas 
vithin the refinery, butane plant or 
ther fire hazardous units. Built for high 
pressure work, it is available in 2 to 8- 
inch sizes in steel, monel or stainless 
steel trim. The shut-off gate may be 
yperated either automatically through a 
fusible link, through a hydraulic or pres 
sure system, manually by means of 
a pull system 
For a copy write Falcon Products, 
949-969 East Second Street, P 
a, Calit referring by number to 
PETROLEUM REFINER item 


Glassware (Item 413) 

Plant Equipment for the Process Ir 

istries,” a bulletin of Corning Glass 
Works, describes the following: Pyrex 
wand tubing, brand precision bore tub 
ng, brand cylinders, brand glass heat 
exchangers (candle cooler and jacketed) 
brand plate and flat glass, brand glass 
pipe, gauge and br sight glasses 
Vycor vessels, cylinders, tubing, flat 
glass and rods; and Corning multiforr 
cluding gauge glasses 
{ vrite Plant Equipment 
artment, Corning Glass Works 


For a « 
, N. Y., referring by number 
TROLEUM REFINER iten 


Fiberglas Wrap (item 414) 
\ high-strength Fiberglas wrap for 
lerground pipe lines is presented by 
Owens - Corning Fiberglas Corporation 


August, 1949 


WHICH ADVANTAGE 


is most important to you when specifying grating ? 
/ 


WRITE TODAY... 


For this “paper-weight-size 
sample” on your business 
letterhead, so that you can 
have a “close-up” of Blaw- 
Knox Grating Construction. 


BLAW-RNOX 


A Gulf Publishing Company Publication 


Rigid one-piece construction—easy 
to install? 


Maximum open area for light and 
air? 

Easy to paint—all surfaces acces- 
sible? 

Non-slip Twisted Cross-Bar? 
Self-cleaning—no sharp corners to 
clog? 

Blaw-Knox Grating Has Them All! 
BLAW-KNOX DIVISION 


OF BLAW-KNOX COMPANY 


2005 Farmers Bank Bldg., Pittsburgh 22, Pa. 


Offices in Principal Cities 


ELECTROFORGED STEEL 


GRATING 








FA Tae n New Equipment 


Known as “coromat,” the new porous 
wrap of glass fibers is reinforced wit! 
long continuous strands of glass yarns 
which are made from fine, flexible, tex- 
tile-type filaments of glass designed 
resist soil acids and electrolytic action 
With yarns in a multi-directional pat 
tern, the tear strength of the basic fiber 
glas pipe wrap has been increased 200 
to 400 percent. One thousand or 1200 
toot rolls can be used without frequent 
| 





machine stoppages to add new rolls 

For further information write Owens 
Corning Corporation, Toledo 1, Ohio, 
referring by number to this Perroteum 
REFINER item 











> HIGH PRESSURE 
>FREE FLOW »NO “CHATTERING” 


Here's a cast steel high pressure Swing Check Valve for oil, gas, steam 
and water that will not “chatter” or knock and therefore will outlast 
ordinary check valves many times. . 
The gate mounted on a vertical pivot pin does not float on the liquid V-Type Diesel (Item 415) 
or gas and its weight therefore is not a factor in closing the valve. perating ¢ 
NO FLOATING — NO “CHATTERING NO WEARING. UrnINg diesel 
When flow ceases or is reversed a flat spring on back of gate forces . see 
it closed instantly. 
Made of cast steel with large free-flow passage-ways, the Falcon- 
Greenwood Vertical Horizontal Swing Check Valve is available in sizes 


from 2” to 8". 


ith ent 





Send for Bulletin 
No. 101 


LCON PRODUCTS 
puMP LINERS OPEN 


POSITION 


*« SLUSH 
& LINER SLEEVES 
RODS 
& PISTON 
ae SWIVEL WASH a" 
cK GLA 
¢ INTERLO C CxINe 


poervens Blower (Item 416) 


Stoker D 











! rf 
f 


949-969 EAST SECOND STREET - POMONA, CALIFORNIA 
BRANCH WAREHO E HOUSTON + ODESSA + WICHITA FALLS + OKLAHOMA 
MREVEPORT & JEAWERETTE LA + CASPER + RANGELY + BAKERSFIELD + TURNER VALLEY CAN 


Export Representative: Guy & Daniels, 30 Rockefeller Plaza. New York 20 N Y 


Petroleun 





GASOLINE FROM COAL 
Through 


B:W TUBES 


These five different types of B& W Tubing 
were selected for various vital services in 
the nation’s first coal hydrogenation plant. 
At the U. S. Bureau of Mines’ Coal-to-Oil 
Demonstration Plant at Louisiana, 
Missouri, B& W Tubing is in 

operation at various temperatures up to | 
1000° F. and at pressures up to 

10,000 p.s.i., helping to produce 

200-300 barrels of oil per day. 


Use of these five steels indicates how 
completely B&W Seamless and Welded 
Tubing cover the range of requirements 
for carbon, alloy, and stainless analyses 
for economically solving any heat, 
pressure, corrosion, or oxidation 
problem in all petroleum or chemical 
conversion processes. 





@d r © al (0) f TA-1495-S 


HE BABCOCK & WILCOX TUBE COMPANY GENERAL OFFICES: BEAVER FALLS, PA. PLANTS: BEAVER FALLS, PA. AND ALLIANCE, OHIO 
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"75% SAVED ON OVERHEAD 
REFINERY MAINTENANCE’ 


Reports Superintendent G—— 
with Revolutionary, new .. . 


ALUMINUM ALLOY 


UP-RIGHT 
SCAFFOLDS 


AND 
ROLL-AROUND SAFETY CAGE 


Mobile 45' unit takes only 
15 minutes to erect! 








Scores of refinery users report big labor savings on tank 
painting, cleaning, inspection, repairing and general overhead 
refinery maintenance with Up-Right Scaffolds and Roll- 
Around Safety Cage. ; 

Scaffolds are available in desired number of 6-foot section 
units for rapid, easy assembly. Roll easily from position to 
position throughout job. Stronger than structural steel yet one 
third the weight. Safety tread stairway completely within 
structure. No wrenches, wing nuts, bolts, loose parts. Each 
section folds flat. 








. 








Roll-Around Safety Cage, anchored to eye- 
bolt on top of tank, provides a new, faster 
method for covering entire wall areas of 
tanks. Weighs only 95 Ibs., and its unique 
design permits the use of pole guns and 
bulky maintenance equipment. Unusual 
safety features include widely spaced legs 
which eliminate wind hazards 








UP-RIGHT SCAFFOLDS 
Write for 


Dept, 125 © 1013 PARDEE STREET © BERKELEY, CALIF. es > ee ra Sesther 
Factories: Berkeley, Calif. and Teterboro N. J a Information 
Sales Offices in All Principal Cities - 





shock.” Blowers which are tested in ac- 
cordance with ASME standards will 
pull a vacuum or deliver a positive 
onlin 

For further information write The 
Standard Stoker Company, Inc., Stoker 
Division Works, Erie, Pa., referring by 
number to this PeTroLeuM REFINER item. 


Flame Safeguard (item 417) 


For flame failure protection of com- 
mercial and industrial oil burning equip- 
ment, Combustion Control Corporation 
has introduced type F18T-2 in Bulletin 
CA496. A phototube and amplifying 
system are housed in a compact, rugged, 
dust-tight aluminum case. Heat-resist- 
ing filters and heat insulating fins and 
spacers serve to thermally insulate the 
housing from high boiler wall tempera- 
tures so that the entire control may be 
mouted directly on the furnace wall 
Other features include an hermetically 
sealed time delay element which pre- 
vents the relay from dropping out from 
purely transit flame disturbances; a pilot 
light indicating flame failure can be 
viewed through an angle of 180; and a 
cover switch to prevent unsafe operation 
f the control should the cover be re- 
moved. 

For a copy write 
Corporation, 77 
42, Mass., referring by 
PeTROLEUM REFINER item 


Combustion Control 
3roadway, Cambridge 
number to this 


Vertical Turbine Pumps 
(Item 418) 


Vertical turbine oil lubricated pumps 
in sizes six to 14 inches in Bulletin 
H-450-B35; rotary pumps employing a 
mechanical seal and self oe ey in- 
board sleeve in Bulletin W-484-B-1; and 
self-priming centrifugal all-steel pumps 
in Bulletin W-395-Bl are presented by 
Worthington Pump and Machinery Cor- 
poration. Specifications, pictures, dia- 
grams and dimensions are given for each 
of the pump models 

For copies write Worthington Pump 
and Machinery Corporation, Harrison, 
N. J., referring by number to this Perro- 
LEUM REFINER item 


Protective Coatings (Item 419) 


United Chromium, Inc.’s bulletin on 
Ucilon protective coatings identifies each 
coating and its proper application. It 
also points out how as a component in 
a “system” of coatings, each particular 
coating creates greater corrosion resist- 
ance and lasts longer. Case histories are 
presented to show that specialized coat- 
ing systems have provided the answer 
to many corrosion problems 

For a copy write United Chromium, 
Inc., 51 East 42nd Street, New York 17, 
referring by number to this PETROLEUM 
REFINER item 
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Dial Gage (item 420) 

Helicoid Gage Division of American 
Chain & Cable Company, Inc., has de- 
veloped a 3%-inch dial gage made with 
a steel Bourdon tube for use in ammonia 
ice machines, pumps, compressors and 
hydraulic presses up to 10,000 psi. Fea- 
ture of the new gage is the Helicoid 
movement, which the manufacturer 
claims has no teeth to wear out. The 
gage has stainless steel bourdon tubes, 
fused joints and an external pointer ad- 
juster. It is supplied in 4% inches, 6 
and 8%-inch dial sizes 

For further information write Heli- 
coid Gage Division, American Chain & 
Cable C ompany, Inc., Bridgeport 
Conn., referring by number to 
PETROLEUM REFINER item 


2, 
this 


Heat Transfer Fluids (item 421) 


Heat transfer fluids with resistance to 
sludging and coking have been presented 
by Carbide and Carbon Chemicals Cor- 
poration. Made from polyalkylene gly- 
cols and derivatives, the synthetic fluids 
differ chemically and in performance 
characteristics from petroleum oils, sili- 
cones and synthetic oils developed by 
Germany during the war. Both water- 
soluble and water-insoluble fluids are 
available. A water-soluble heat transfer 
medium, “50-H B-280-X,” has a viscosity 
of 280 Saybolt Universal seconds at 
100° F. A water-insoluble medium, LB- 
300-X, has a viscosity of 300 at 100° F 

For further information write Carbide 
and Carbon Chemicals Corporation, 30 
East 42nd Street, New York 17, refer- 
ring by number to this Perroteum Re- 
FINER item 


Acid-Proof Brick (Item 422) 


Laclede - Christy Company has an- 
nounced the addition of the following 
products: silica brick, acid-proof brick 
and Ohio fire brick. These products 
“enable the company to supply complete 
lines of refractories.” 

For further information write Laclede- 
Christy Company, Ambassador Build- 
ing St. Louis 1, Mo., referring by num- 
ber to this PerroLteum REFINER item 


Flash Evaporator (item 423) 
A glass flash 
laboratory use and 
still are offered 
by Emil Greiner 
Company. Ex- 
perimentally veri- 
fied, the evapora- 
tor operates under 
reduced pressure 
to lower the tem- 
perature of evap- 
oration. The time 
of contact at 
evaporation tem- 
peratures is short, 
reducing decom- 
position of heat 
levels. for deter- 
mination of va- 
por-liquid equilib- 
rium, the othmer 
still can be ap- 
plied in chemical 
engineering re- 
search concern- 
ing distillation and related operations. 
Operation is based on the reflex equilib- 
rium principle. Vapors are condensed into 
a distillate trap and the overflow from the 
trap is refluxed to the boiler. After equi- 


evaporator designed for 
an improved othmer 


ee ee ee 
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librium is established, and the boiling 
point remains constant under the total 
pressure imposed on the systems, sam- 
ples of the liquids in the boiler are re- 
moved for chemical analysis to deter- 
mine the compositions of the respective 
liquid and vapor phases in equilibrium 

For further information write Emil 
Greiner Company, 20-36 North Moore 
Street, New York 13, referring by num- 
ber to this PerroLeuM REFINER item 


Pipe Threading Machine 
(Item 424) 


With a 3-hp., 220-volts 3-phase 50-60 
cycle motor, the “Thred-O-Matic” pipe 
threading machine of Quijada Tool 
Company has a thread-length gage of 
44 inches and roller type cutter assem- 
blies ranging from one-half to four 
inches. Four interchangeable high speed 
dies are supplied per head. Spindle 
speeds of 17.5 rmp. to 118 rpm. and an 
automatic chucking feature of four front 
jaws and four rear jaws are other fea- 
tures. Maximum carriage travel is 16 
to % inch. Also included are flat bladed 
type reamers with one attached to eath 
die head; transmission provided by spur 
gears mounted on shafts held in plate 
by double — ball bearings; chip 
pan with rforated metal bottom for 
drainage; — oil pump and cups 

For further information write Quijada 
Tool Company, Los Angeles, referring 
by number to this PerroLeuM REFINER 
item 


Bottle Washer (item 425) 


The new bottle washer of Ogden Fil- 
ter Company will accommodate bottles 
of all sizes up to one gallon, operating 
equally well in cleaning narrow or wide 
mouthed containers. The bottles are 
placed on the arms of the washer, which 
have self-adjusting spring steel wire 
holders. The operator handles only the 
unwashed and the clean, dry bottles. A 
water soluble detergent solution is used 
for cleaning the bottles. Features claimed 
for the instrument include inspection 
doors located at intervals, a variable 
speed control, vents which remove 
fumes, moisture and vapor, divided sec- 
tions with separate drains, a detergent 
solution maintained at 140° and which 
can be reused, high jet pressure and 
sterile bottles 

For further Ogden 


information write 





be adapted 
sup 
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ba taf agg emerinere. Steam Specialties (Item 427) 
ete is \ ‘ ~ 


PANEL INSTRUMENT CUBICLE 


for natural gasoline plant 


delivered to the customer 
Complete, thereby reducing 
installation time... 


a If-supporting 


made 
framework 


shown the cubicle is 
channel 


Nelson by means of a 
base and top 


Cubicle 
built by 
Company 


Instrument 
above, was recently 
Electric Manufacturing 
for use in a natural gasoline plant 


The 


mounted on formed 


Instruments are 
Explosion-proof 


sheet steel pancls 


details—including 
construction is used throughout 


the mounting 
instruments 


All construction 
fabrication, assembly 
piping and wiring of 
were performed in our factory 
to the customer 


Rounded corners and the symmetri- 


cal arrangement of instruments con- 
tribute to the excellent appearance 
of this unit. These cubicles are avail- 
able in all sizes and types of construc- 


asa 


service 
25 feet long, 40 


This 12-panel unit is 
En 


inches deep and 88 inches high 


closed with access doors at each end 


NELSON $Zcdece MANUFACTURING CO. 


Telephone 2-5131 


tron 


TULSA, OKLAHOMA 


f: Explosion Proof Motor Controls, Junction Boxes and Enclosures, Circuit Breokers and 
Oil Field Motor Controls, Automatic Pipe Line Sampling Devices, Cathodic Protection 
Equipment, Switchboards, Instrument and Control Panels, Unit Substations 


217 North Detroit 


Manufacturers o 
Lighting Panels 





Packless Joint (Item 428) 


Fire Hose (item 429) 


S R 


Glass Heat Panels (item 430) 


Saran-Rubber Lined (item 431) 





4- TANK SHELL 


CONTINUOUS FABRIC 


TOP DECK 
a ° ss 


These Improved Features i ak f: 
increase the efficiency 


PANTAGRAPH HANGER 


SEALING RING 
of 
TTOM DECK 
HORTON Double-Deck A wie 
Floating Roofs 





To effectively protect the contents of your 
tanks against evaporation losses, several im- 
proved features are now standard construction 
on Horton Double-Deck Floating Roofs. You 
get this kind of protection because these features 
make the Improved Horton Seal the most effi- 
cient device ever developed for preventing the 
escape of vapors around the edge of a floating 
roof. 

The view at the upper right of a full size cross 
section of a Horton Seal shows how it functions. 
The continuous fabric closes the space between 
the deck and the sealing ring, Pantagraph hang- 
ers inside the seal hold the sealing ring surely 
but gently against the tank shell so that it main- 
tains a long sliding contact as the roof travels 
up and down in the tank. The vertical flexures 
spaced at twenty-two inch intervals in the sealing 
ring allow it to conform to irregularities in the 
tank shell. 

Protection against costly evaporation losses 
isn’t all that vou get from these improved seal 
features. In addition, the top deck of a Horton 
Double-Deck Floating Roof is entirely free of 
sealing devices—-such as hangers. braces, sec- 
onary seals and the like—-for with this design 
all the mechanism is inside the seal. For com- 
plete details. write our nearest office for a copy 
of Bulletin B. 

The view at the left shows a 16,800-bbl. tank equipped 
with a Horton Double-Deck Floating Roof for the Socony 
Vacuum Oil Company, at Harrisburg, Pennsylvania 


CHICAGO BRIDGE & IRON COMPANY 


Plants in BIRMINGHAM, CHICAGO, SALT LAKE CITY and GREENVILLE, PENNSYLVANIA 


Atlanta 3 2146 Healey Building Detroit 26 1520 Lofayette Building Philadelphia 3 1608—1700 Walnut Street Building 
Birmingham | 1548 North Fiftieth Street Havana 402 Abreu Building Salt Lake City 1 1531 First Security Bank Building 
Boston 10 1030—201 Devonshire Street Houston 2 2126 National Standard Building San Francisco 1! 1251—22 Battery Street Building 
Chicago 4 2463 McCormick Building Los Angeles 14 1534 General Petroleum Building Seattle | 1331 Henry Building 
Cleveland 15 2234 Guildhall Building New York 6 3302—165 Broadway Building Tulsa 3 1626 Hunt Building 
REPRESENTATIVES AND LICENSEES 

Ateliers et Chantiers de la Seine Maritime, Paris, France Horton Steel Works, Limited, Fort Erie, Ontario, Canada 

Compagnia Tecnia Industrie Petroli, $.A.1., Rome, Italy Motherwell Bridge & Engineering Company, Limited, Motherwell, Scotiand 

Constructions Metalliques de Provence, Arles-sur-Rhone, France Whessoe. Limited, Darlington, England 

Chicago Bridge & Iron Company, Ltd., Apartado 1348 Caracas, Venezuela 
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- chamber type with a two-stage mechan- | Aluminum Vise Stand (item 433) 
New Equipment ical pump. Electronic control, speed con- 
trol, braking and a shutdown device are 
ith operating temperatures rang all automatic. Rotors 634 inches in diam 
: 167° F. dependent some eter hold 150 cc. of material and make 
The Michi 40,000 rpm. The 11-inch (diameter) rotor 
holds a liter and makes 20,000 rpm. The 
manufacturer claims the speed is limited 
to safe operation for each size. The unit 
will not operate unless the rotor cham- 
ber is properly evacuated, the vacuum 
chamber will not open during the opera- 
tion and a warning light flashes when 
the oil supply is low. Refrigeration facil 
ities are also available 





Preparative Centrifuge For further information write Special- 
(item 432) ized Instruments Corporation, 648 
M ! i prenari ntri O'Neill Avenue, Belmont, Calif., refer Y 


I er t is PerroLeuM REFINER 


An aluminum vise stand of J. H 


WESTERN ENGINEERED PRODUCTS Williams and Company, having the ad- 
vantages of rigidity and strength, “with 
weight reduced nearly 50 percent of that 
FURNISH found in heavier iron or steel types,” is 
’ described in Booklet No. A-70. The base 
is made from special aluminum alloy 
which has high tensile and high impact 
properties. Two pipe benders are pro- 
vided, one for pipe up to ™% inch, the 
other for pipe up to 4 inch. Recess for 
oil can and handy slots for tools are 
provided in addition to the “V”" pipe 
support. Aluminum alloy legs may be 
folded and tied together with perma- 
nently attached chain 
For a copy write J. H. Williams & 
Company, 400 Vulcan Street, Buffalo 7, 
N. Y., referring by number to this 
PETROLEUM REFINER item 


Gage illuminators (item 434) 


Gage illuminators of Jerguson Gage 
& Valve Company, incorporate the prin- 
ciple of solid-wedge lighting in combi- 
nation with plastic, whereby the illumi- 
nation from a single light source is 
reflected from an angular surface and 
flows with evenly diffused intensity 
through the transparent gage glass. The 
explosion-proof light unit is built in ac- 
cordance with Underwriters’ Labora- 
tories standard for electric lighting fix- 
tures for use in hazardous locations for 
Class 1, Group D services. Fitting is 
entirely separate from the plastic wedge 
and consists of an aluminum housing 
for the wiring and bulb socket and a 


at.... SKELLY OIL COMPANY _ itejigiisist's Ss bone 


For further information write Jergu- 
VELMA, OKLAHOMA, NATURAL GASOLINE PLANT son Gage & Valve Company, 87 Fells- 
way, Somerville, 45, Mass., referring by 
number to this PerroLeum REFINER item 
Dependable heat transfer equipment from Western's precision-tooled 
manufacturing facilities contribute to the unique operation of Skelly's Multi-Switch Capacitrol 
Velma plant. designed and constructed by Born Engineering Com- (Item 435) 
pany of Tulsa in collaboration with Skelly’s Natural Gasoline Depart- a 
ment. Such Western equipment. carefully executed from exacting An indicating pyrometer controller, 
specifications, is to be found in gasoline plants. refineries, chemical the multi-switch capacitrol, is explained 


l in r heelco stru- 
processing plants and pipelines throughout America. in Bulletin MC-1 of Wheelc Instru 
ments Company. Suggested applications, 


and 


‘ t 


indicating feat es, con- 


ns, method of applying the 


gp * 2. Set ee | oS ¢ principle, scale ges and 
| 


technical data are include 
ay WE STERN See Western's catalog pages in co > ‘ Dy write Ls, : 
; HEAT EXCHANGERS the current issues of Chemical ' A “he . 
Engineering Catalog, Refinery 
. Catalog, and Thomas Register 
WESTERN SUPPLY COMPANY 
PO 80x i888 TULSA OKLAMOMA Capacitrols, Panels (item 436) 
Bulletin PC-1 describing the “Par 


nt capa 





NOW ITS HERE... the New “VAREC” Electronic Gauger! 





COSTS YOU LESS 


Initial costs are lower because the new elec- 
tronic design eliminates Selsyn Motors. 
Installation costs are less because fewer and 
smaller wires are used. 





GIVES YOU GREATER ACCURACY 


Accuracy is only limited by types of float 
gauge used. Measures liquid level to + 
\e" with “Varec” 253 Series Automatic Tank 
Gauges. Not affected by wide line voltage 
Variations. 


PROMOTES SAFETY 


No climbing on slippery tanks during wet or Fig. No. 801 “VaREC 

icy weather. No danger from toxic vapors. Fingertip Electronic Gauge Receiver 
Low voltage, low current transmitter com- 

pletely isolated from tank vapors. 





easy ro operate ano maintain REMOTE LIQUID LEVEL GAUGING AT ITS BEST! 


You need only select the tank to obtain an = Now you can gauge your tanks accurately to within + %«” of tank level on a ceme 
CCE RRR ENED tann era trally located panel. The new “VAREC” Electronic Gauges enable you to duplicate 
tank gauge readings at any location... gives you greater accuracy when installed 
with “VAREC” Automatic Tank Gauges. Eliminates traveling throughout the tank 
farm or gauging tanks outside during bad weather. Eliminates the dangers of toxi¢ 


only push a button to instantaneously check 
receiver adjustments. It is not necessary to 
reset instrument after power failure. 


GREATER VERSATILITY vapors. Eliminates the errors from the human element in gauging 


Transmitters may be installed on tanks 
already equipped with suitable float-type [UYLTIPLE OR SINGLE TANK RECEIVERS 
gauges. Small, compact receiver may be 
located on desk or panel mounted. Readings 
may be made at more than one remote posi- 
tion by installing additional receivers. High- 
low level alarms or controls may be added 
to the receiver without running additional of each receiver has two dials. Feet indi 
wires to the tanks. cations from 0 to 54 feet are read on the 
| left-hand dial and inch indications from 
‘ 0 to 12 inches by 4@”’ increments are read 
on the right-hand dial. Proper reading of 


Multiple Tank Receivers, for individual 
gauging up to 10 tanks or up to 24 tanks; 
On-Gauge Receivers for individual tanks 
or simultaneous gauging. The front panel 








Fig. No. 850 Electronic Gauger Transmitter 
installed above lookbox of ““VAREC:’ Fig. No. 
253 Automatic Tank Gauge 


PROVEDws APD, 
° 
+ 


NEW YORK PITTSBURGH CHICAGO 


DEPT: PR 


NAME 


: j & STREET and No. 
. ) 
| | CITY and STATE 





the foot scale is designated by two colored 
pilot lights at the upper corners of the 
dial. The receivers are designed for use o@ 
110-115 volt, 50-60 cycle, a-c power 
EXPLOSION-PROOF TRANSMITTERS 

Transmitters are available in four designs 
to meet tank working pressure require 
ments. All are designed to be explosion- 
proof, suitable for use in Class 1, Group 
D, hazardous locations. 


THE VAPOR RECOVERY SYSTEMS COMPANY 


TULSA HOUSTON 


COMPTON, CALIFORNIA, U.S.A. 


! 
Sendfor |! 
Your Copy 
of “Remote 
Gauging at 
Its Best” 
! 

= 





SEE THE ‘‘VWAREC’’ ELECTRONIC GAUGER AT THE I.S.A. INSTRUMENT EXHIBIT IN ST. LOUIS SEPTEMBER 12-16 
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This flow meter “takes to” your pipe system 


like a valve. . 


A typical in- 
stallation of 
FLOW RATOR 
instruments 
metering Die- 
thylene Glycol 
to absorbers in 
a gas treating 
plant. 


More and more outstanding refineries are taking advantage of the “in-a-line” installa- 
tion simplicity of the FLOWRATOR (formerly Rotameter) rate of flow instrument. 
You get these advantages And none of these disadvantages: 
@ Uniform scale (no square root) @ No external piping 
@ A single moving part @ No seal pots 
@ Long flow range (15 to 1) @ No equalizing valves 
e@ Low constant pressure drop e No purges 
@ Handle high temp. & press., cor- @ No clogging 

rosive & viscous flows 


WRITE FOR CATALOGS 10 AND 40 
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FLOWRATOR , FISCHER & PORTER CO. 


TRADE MARK DEPT. 9T-1C HATBORO, PA. 


KINNEY HQA ROTARY PUMPS thrive on crude oil. Steep 


three-tooth helical rotors are specially designed to work fast, to eliminate trapping, and 
to give long yeors of dependable service. Maximum protection against wear is an important 
feature of HQA Pumps. Hardened and ground timing geors and anti-friction radial 
ond thrust bearings ocated outside the pumping chamber and independently lubricated 

maintain fixed rotor clearances within the pump cylinder. Pumps with renewable heod 
liners are available to meet special conditions. Furnished either plain or steam jacketed 
Write for Bulletin 148 — address Kinney Mfg. Co, 3596 Washington St., Boston 30, Mass 
Branches in New York, Chicago, Cleveland, Philadelphio, Los Angeles, San Francisco 
Seattle, New Orleans, Houston 


MAK. THEORETICAL DISPLACEMENT U.S. GPM VS. VISCOSITY 


PUMP SIZE ® bmg = st 22.500 SSU et 45,000 SSU at 67.500 $$u 
HQA 105-315 300 478 387 337 
HQA 1226-31 300 597 482 432 
HQA 167-31 275 1036 818 720 


Other sites for lower pressures ore also ova:lable 





We also manufacture Vacuum Pumps, Clutches and Bituminous Distributors 


KINNEY 


mnet type instrument pan 
| by Wheelco Instruments 
Phe capacitrol teatures 
< assis, complete tront ac 
e Wheelco ronic prin 
t ignition 1 interchange 


he capacitrois 


rete 
Res 

Gas Welding Supplies (Item 438) 
tior f the mechanical prop 
supplies 
gi their 
ed wu the new 
Sales Company 
silver brazing 
carbon plates 
ths, packaging 


each weld 


High Vacuum 

(Item 439) 
Central S 

on its Q 

Suggest I 


yeten int 
system; 





Electric Controller and Manufacturing Angle Valves (item 444) 
New Equipment Company, 2700 East 79th Street, Cleve 101 ae eae oe 


| ( ul ‘ 
land 4, Ohio, referring by number to this MI irculat r i 
> < : a or ir y ‘ scrio s 
PETROLEUM REFINER item anutacturin ’ np an a esc « 
bronze globe and angle valves with re 
lanation of merit factor, connections newable composition discs recommended 
speed of evacuation, low pressure Construction Materials (Item 443) §,. services up to 150 pounds steam 
niqu nd other data, together wit 3 vounds col ] s 
4 ao Rg ls “ C e - saleriee Materials of construction and packing = pounds cold water u, air of “ 
) ng i enco mecha a materials for use with over 300 indus The valves have beveled shoulders mak 
. ann trial liquids and gases are listed in Cat mg tig! with conical seat on un- 
ther yum r n 
: wien alog section 97 of Fischer & Porter Com 


pany. This tabulation of corrosion-resist 








’ diffusion pumps and Cenc: 
; 7 1 } 


ant materials lists materials for Flow 
¢ “ sh : .: t instruments giving fluids, fittings, 
ag . : 1 and packing and also gives notes 
_euM Ree! " n : 
to use n cast torm 
. ; t secher & Portes - 6 co , 
ar Coupling (item 440 . 
Ge c Pane ( ) npany, unty ne Road, Hat Manufacturing Ce 
} walhes number to ti eferring by nut 


REFINER item 


ANOTHER REASON WHY 


IS FIRST 
oupanatat 


Because the flexing member is made from a single 
tube, Badger Expansion Joints are installed without pack- 
ings. This feature alone means valuable savings in man 
hours . . . assures long service without attention. 

And that’s only one reason why you get top 
performance — at /owest cost — from Badger Cor- 
rugated Expansion Joints. Here are others: 
eFlexible . . . joints easily compress and expand 

reducing thrust on adjacent fittings and equipment 
eCompact . . . require no more space than regular 
flanged fittings 
@Special forming methods . . . no danger of struc- 
ture-weakening stresses 
© Controlled heat treating . . . to assure long life for 
flexing member 
eDirected flexing rings . . . to equalize stresses 
between and within corrugations 
These features are important in any pipe line job — 
you can get them all only by specifying Badger 
Expansion Joints. 
Valimitor Motor Starters 
(Item 442) EXCLUSIVE 
f COLD HEATED all-curve corrugations 


& M “y 0 rat table f nee Write today for Bulletin 100 (self-equalizing type) 
« 300-4 OUU vi = sethaglh tana or Bulletin 200 (non-equalizing type). 


' B a d g e Fr MANUFACTURING COMPANY 


260 BENT ST. CAMBRIDGE 41, MASS. 
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Green Fire Brick Elects 
Executive Vice President 
A. P. Green Fire Brick Company's 
A 5 E U | PM E NT d board of directors has elected William 
out a n S. Lowe of Winsted, Conn., executive 
vice president. 
- L _ came to Green from the Reeves- 
E R V | * E S | Ely Laboratories, Inc., New York, with 
S u p p I e r S which he has been associated since 1944 
and in connection with which he has 
served as chairman of board and presi- 
dent of Winsted Hardware Manufactur- 
ing Company; chairman of executive 
committee, director and treasurer of 
Rockwell Names Executive National Industrial Advertisers Asso- American | Seemeene panpeny, a= 
Wm. A. Marsteller, Chicago, and Rob ation, and is a director of the Univer- rit gg olen ad ee cae 
rt P. Melius, Milwaukee, have been 4 Illinois Alumni Association. He : d f South Dakota S te C llege 
ei dems J a member of the American Mar- 8'aduate of South Dakota State College 
. ted vice presidents ing Association, the Association of with a degree in electrical engineering 
Rockwell Manu- National Advertisers and the American ¢ was formerly division_superintendent 
facturing Company, , Statistical Association with General Electric Company. Two 
Pittsburgh years during the war he was an execu- 
tive of SKF Industries, Incorporated, 


Me jus was recently 
, Philadelphia. 


charge o 
Page ol Whessoe of England to Make 
power tool Shand and Jurs Products 
n of Rockwell » iii Sian Saiaatiibe of Gaibiitien General American Planning 
facturing m- and and Jurs ym pany serkele 
— ix h ~ * ane < , has completed leense arrange- Railroad Fair Car Exhibit 
t Delta, Crescent, ments with Whessoe, Limited, of Dar- General American Transportation Cor- 
iltiplex and Delta- lington, England, for the manufacture poration will be represtened at the Chi- 
 S&J products in that country. Whes- cago Railroad Fair this year by a two- 
soe, Limited, was founded in 1790 and _ fold exhibit of an all-welded aluminum 
is one of the largest manufacturers of tank car and the latest development of 
storage tanks and other petroleum and _ refrigerator car for transporting frozen 
chemical industry vessels outside of the foods. Inside the refrigerator car an ex- 
manager of that division since 1935 United States hibit is to show the operations of the 
Marsteller for the past several years Che addition of the Shand and Jurs company. Models of cars, photographs 
has been manager of advertising and line of specially designed valves, gauges, and actual products will also, be dis- 
market research for the company, as and other sa‘ety and conservation equip played along with liquid storage termi- 


mecraft wood and 
1! rking tools 
hy " ’ . 
He as been with the Marsteller 
Delta manufacturing 
division for 19 years, and has been sales 





well as vice president of Edward Valves, ment used with such tanks and vessels nals, bus building activities, plastics 
Inc., East Chicago, Ind, He is complet will complement their activity in that molding operations and the fabrication 


two-year term as president of the field of heavy equipment used in the refinery 
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Byron-Jackson “P.U. P.” Simple Cleaning Method 
2-Stage PUMPING UNITS Cuts Equipment Down-Time 


for gasoline — crude — water 50%! 
$1,250 each ” 
F.0.B. HAT’S what a Texas operator discovered when 
= he installed a specially engineered Oakite 
to prior sale method of cleaning complete processing system— 
. absorber, heat exchanger, still, pre-heater. Circu- 
Complete lation of a recommended Oakite cleaner, under 
yp anny Le -ceay carefully determined temperatures and pressures, 
Ete resulted in quick break-up of carbonized deposits, 
. grease films, basic sediment. 
Ideal for salt water 
disposal wells 
7 





If you are interested in less shutdown time and 
' higher output at closer specifications . . . call the 
EXCELLENT ' Oakite Technical Service Representative near you. 
FIRE PUMPS Or write for your free copy of the Oakite Petro- 
This unit consists of one 53-inch 2-stage Byron-Jackson leum Digest of 88 maintenance cleaning and de- 
“PUP” Pickup Centrifugal Pump—3 inch suction and scaling procedures. Oakite Products, Inc., 50B 
discharge, 4 inch adapters for couplings, 200 BPH @ Thames St., New York 6, N. Y. 
680-feet head or in parallel 100 BPH @ $40-feet head, ' Tete Sete on 
direct connected to Chrysler Model C-36 (Ind-9) Indus- Principal Cities of United States and Canada 
trial 8-Cylinder Engine, skid mounted, spare parts and 


tools. Wt. 4060 Ibs. Skid length 9 feet 6 inches, Height 
62 inches, Width 29 inches. 


SURPLUS - NEW . CRATED FOR EXPORT 
with parts and tools SPECIALIZED INDUSTRIAL CLEANING 


HALLORAN Equipment Co. MATERIALS + METHODS + SERVICE 


431 Kress Bidg. HOUSTON 2, TEXAS Phone CA pito!l 1447 ] 
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and process industries. Other ieatures 
will be the company’s building activities 
and the design and building of Wiggins 
floating roofs, gas-holders and other 
structures for the conservation of val- 
uable, volatile vapors 


Borg-Warner’s Pesco 
Announces Staff Change 

Pesco Products Division of Borg- 
Warner Corporation has appointed John 
4. Lauck vice president, D. A. Suther- 
land industrial relations manager, and 
Frank R. Canney sales engineer in 
charge of the company’s sales activities 
with the air line companies 

Lauck, former chief engineer of the 
company’s pump division for the last 
four years, has been associated with the 
company since 1937 as test engineer, 
chiet test engineer and assistant chief 
engineer. He has helped develop the 
company’s line of fuel, vacuum and hy 
draulic pumps for aircraft and a new 
series of loaded” hydraulic 
pumps for industrial use 

Sutherland, formerly 
manager for Industrial Producers, has 
served as field engineer in charge of 
sales and sales promotion for the B-W 
division of Borg-Warner 
and earlier power engineer and 
sales engineer for Fairbanks-Morse and 
Company. G. V. Patrick, formerly exec- 
utive vice president of Cleveland Auto- 
matic Machine Company, will succeed 
him 

Canney was formerly employed for 25 
years with | Airplane Company 


“pressure 


eastern sales 


supercharger 
was 


soeing 


Manning, Maxwell, Moore 

Names Valve Sales Manager 
C. F. (“Cy”) Johnson, who has been 
associated with Manning, Maxwell and 
Moore, Inc., Bridge 
port, Conn., for the 
past year has been 
appointed manager 
of valve sales of the 
company. A graduate 
of Rice Institute, 
Johnson’s business 
career has included 
the 7 f prod 
uct research, district 
engineer and division 
engineer for the Reed 
oller Bit Company 
Houston, Texas, 
and manage 
responsibilities 
the Security Engineering Company, 
and chief engineer otf 
ducts division of 
mpany ot Roselle, 
vill be in charge of all 
activities including Hancock 
lidated safety and relief 
rs will be it 


ositions 


Johnson 


has been nan 


Whiton Appoints Executives 


Peterson Beaney 


The Whiton 
New London, Conn., 
promotion of Stanley E. Peterson to 
vice president and secretary and of 
Walter E. Beaney to vice president and 
tactory manager. 


Machine Company of 
has announced the 


Pennsylvania Salt Opens 
Fluorine Chemical Plant 
Pennsylvania Salt Manufacturing Com 
pany’s new fluorine chemical plant at 
Calvert City, Ky., now is in operation 
Under construction for approximately a 
year, the new $2 million works will be 
devoted in its initial stages to the pro- 
duction of sulfuric acid and hydrofluoric 
acid and will operate 24 hours a day 
Plans call for enlargement of the plant 
Its present area occupies approximately 
10 acres of a 500-acre tract owned by 
Pennsalt and is located north of Calvert 
City, between Paducah and the TVA 
Kentucky dam at Gilbertville 
which electric power is received 


from 


Bigelow-Liptak Appoints 
Two Eastern Sales Agents 

The Stapp Engineering Company, 
Tabor Building, Denver, Colo., has been 
selected to represent Bigelow - Liptak 
Corporation, Detroit, in the sale of unit- 
suspended walls and arches for indus- 
trial furnace enclosures in Colorado, 
Wyoming, New Mexico and portions 
of Nebraska, South Dakota and Texas 

William T. Macdonald and Kenneth 
Gregory, both formerly in the Detroit 
engineering office of Bigelow - Liptak 
have been appointed sales representa 
tives. Macdonald will be located at 900 
East 72nd Street, Cleveland, and will 
handle the northern Ohio territory 
Gregory will work out of Detroit 
throughout Michigan, the territory han- 


dled by the late Walter F. Welsh 


Foxboro Exhibit to Keynote 
New Equipment Development 

The development of new or improved 
instrumen and auxiliary equipment 
will b atur n the exhibit of The 
Foxbor ympany, Mass., at 
the fourth National sti ent conter 
and exhibit in the Louis Mu 
nicipal Auditorium, September 12-16 

The exhibit will includ 
and equipment first sl 
Philadelphia such as the 
recording controller; the 
matic controller; type 17 
model 42 transmitter and 
the all-welded 


system with 


ence 


e instruments 
vn last year in 
EMF Dynalog 
odel 40 pneu 
flow meter; 
receiver; and 
stainless steel capillary 
¥g-inch tubing. Special dis 
play in the exhibit will be given the new 
strip chart dynalog recorder, an instru 
ment suited for test work and explora 


1 Gulf Publishing Company Publication 


ee 


AMMONIA 


(REFRIGERATION 
GRADE) 


DIRECT SERVICE 
FROM 
PRODUCING POINT 
TO USER IN 


TANK CARS 


and 


CYLINDERS 


Discuss contract 
shipments or 


spot orders with 


SPENCER CHEMICAL 
COMPANY 


Executive & Sales 
Offices: Dwight Bidg., 
Kansas City 6 


Me ee ee ee ee ee ee be be be oe be ob eb 





6 99.99% PERFECT 


This degree of vacuum referred to the average 
sea level barometer is maintained by the Croll- 
Reynolds five stage steam jet EVACTOR. If five 
stages sound complicated consider the fact that 
there are absolutely no moving parts. Each stage 
from a mechanical standpoint is as simple as the 
valve that turns it on. Numerous four stage units 
for maintaining industrial vacuum down to 0.2 
mm. and less, and many thousands of one, two 
and three stage units are maintaining vacuum 
for intermediate industrial requirements on prac- 
tically all types of processing equipment. 


An engineering staff of many years experience 
has specialized on this type of equipment and 
has contributed toward 
the development of sev- 
eral vacuum processes 
which have revolution- 
ized certain manufactur- 
ing operations, improved 
certain commercial prod- 
ucts, and assisted in the 


development of new products. 


Vacuum cooling units well known to industry 
as Croll-Reynolds CHILL-VACTORS and water 
jet ejectors round out this line of specialized 
equipment. 


CROLL-REYNOLDS CO. 


17 JOHN STREET, NEW YORK 7, N.Y 
CHILL VACTORS STEAM JET EVACTORS CONDENSING EQUIPMENT 


zal 


What's to be Said 
About Durability 


Durability in a well water system is something that 
doesn't just happen. 


It has to be built-in from carefully made plans, extra 
good materials and a lot of know how. 


With nearly seventy years of experience in designing, 
building, testing, installing, servicing—and repairing well 
water systems, it seems quite logical that Layne might 
know something about what it takes to create durability. 


Layne does! And that's a very emphatic statement 
backed up by actual operating facts on hundreds of sys- 
tems, many of which according to their tremendous pro- 
duction records, should have been worn out years ago, 
but are still humming along at remarkably high efficiency. 


Absolute perfection in any kind of mechanical equip- 
ment has never been achisved, but Layne can assure every 
buyer that their systems are definitely unmatched in long 
life durability—a fact that probably accounts for their 
extraordinarily wide use. 


For further information, catalogs, bulletins etc. address 
Layne & Bowler, Inc., General Offices, Memphis 8, Tenn. 


Taynr 


AFFILIATED COMPANIES: Layne-Arkansas Co * Layne-Atiantic Co 
Norfolk, Va. * Layne-Central (« thern Co.. Mishawaka 
: ‘ < . 


I t < s . uisiana Well Co onr La 





tory operations. The electric integrator, 
a totalizer for use with flow meters, will 
also be shown. Foxboro’s latest develop- 
nent in the field of differential pressure 
measurement the improved d/p cell will 
also be seen in operation, in conjunction 
with the model 40 controller and the 
icw packless bellows-sealed valve which 


affords c 


xic, hazardous, 
vacuum-operated processes 


fluids, or for 


ympletely leak-proof control for 


precious, or other 


Wolverine and Hecla Open 
Southwestern Sales Office 


Wolverine Tube 


Division of Calumet 


and Hecla Consolidated Copper Compan) 


lave announced 


the opening of a new 


southeastern district sales office in At- 
lanta, Ga. A. R. Kaspark who established 


this office at 788 


will cover north 
eastern Tennesse 
of North and South Carolina. M. J. Cook 
will continue to repre- 


and T. P. Stone 


sent the company 
southern sections of the southeast area 


Hooker-Detrex Appoints 
McKinley Works Manager 

H. D. McKinley has been appointed 
of the new degreasing- 
solvent manufacturing plant being erected 
by Hooker-Detrex, Inc., at Ashtabula, 
Ohio, a subsidiary of Hooker Electro 
chemical Company, Niagara Falls, New 
York, and Detrex Corporation, Detroit 

McKinley, who 
and initial operation of 
['acoma, 
lant is transterring trom his position 

nanager of the solvents division of Jule D. Hagans, 
years managed the 


works manager 


design, erection 
the company’s 


pl 


trex Corporation 


al Street, N. W., 
and central Georgia, 
and western counties 


in their western and 


collaborated in the 


Washington, 
dries 


Threaded Bar Stock 
THERMOWELLS 











Type T-100 Serves 
TRINITY Threaded 
Bor Stock Thermowell 





498 Westfield Ave.East 


THERMOWELLS 


T-100 — 1° SPT — 3/8” bore for => 14 Gouge Thermocouples. 
1-10) — 1° SPT — 13/64” bore for > 20 Gouge Thermocouples 
1-102 — 3/4” SPT — 3/8” bore for = 14 Gouge Thermocouples. 
1.103 — 3/4” SPT — 13/64” bore for = 20 Gouge Thermocouples 


Sizes: 3%", 6", 8’, 10’, 12°, 18", and 24” 
immersion length. Special orders up to 60° 
(T-100, T-102 only) 
Wall thickness: 0.187" (T-100, T-102);0.179° 
(T-101, T-103). Lagging extension available 
Plug & Chain available 
T-100 Series Wells can also be adapted for 
use with primary elements other than ther- 
mocouples 

* * * 





TRINITY monvufactures all types of metal 
protecting wells for the primary detecting 
elements of all types of temperature indicat 
ing, recording and controlling instruments 
for a wide range of industrial applications 











SEND FOR your copy of new 
illustrated TRINITY catalog. 


TRINITY EQUIPMENT 


= es a weg 
Roselle Park, N.J 
and Other Specialties for the Process Industrie 
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Ohio Steel Sales Section 
Transfers to Lima Office 

Sales of The Ohio Steel Foundry Com- 
pany’s oil refinery return bends and 
fittings will be conducted from its Lima, 
Ohio, office instead of from Springfield. Ohio. Both have had experience in the 
District offices will 
however. Electric 
ings for return bend orders and Fahrite 
lube Supports will continue to be made 
at both the Springfield and Lima foun- 


continue the same, 
and alloy cast- 


who has for many 
return bend sales at 


The Cambridge Wire Cloth Company has erected an additional bay at their home plant in Cam- 
bridge, Md., the 18,000 square foot addition being built to house the company’s wire fabrication 
department. New machinery has been installed including squaring shears, bending brakes, ring and 
circle shears, calendaring rolls and roll forming equip t. 1 

equipment for all types of welding, including electric arc, oxy- -acetylene, heliarc and spot welding. 


ddit , Cambridge now has complete 





Springfield, will work with other Spring- 
field products. Elmer H. Mollman has 
been named sales manager of the Fit- 
tings Division at Lima handling all 
equipment for the refinery industry and 
will be assisted by Harry H. Wright in 


field of oil refinery fittings requirements 


Representatives Selected 


Johnson Roney II, Clearwater, Fla., 
and Industrial Sales & Engineering 
Company, Buffalo, N. Y., have been ap- 
pointed field representatives of Mixing 











Pump Packing Troubles 


may mean costly shutdowns. Packing trou- 


bles ALWAYS mean higher operating 
costs. Have you tried Centrifugal Pumps 
which require NO packing? Most satis- 
factory for pumping acid and other cor-., 


rosive liquids. 


Descriptive Bulletin on Request 


THE EDWARD SOPH CO. 


Tulsa 5, Okla. 
202 E. 18th St. 
Phone 3-6659 


Houston 2, Texas 
726A M&M Bldg. 
Phone Charter 4-8189 











Equipment Compan 

N.Y oe Sales Group Hear Factory Men 
The Reriner in n ing this announce 

ment in the June isst inadvertently 


transposed Roney’s 1 


Davison’'s Baltimore Office 
Moves to New Quarters 


The sales force from the eight offices of Eggelhof Engineers recently held a three-day sales meeting 

at the Houston office. Chief engineers of Cuno Snginering | Corporation, Meriden, Conn. C. H. 

Wheeler Manufacturing Company, Philadelphia, and Todd Combust Eq t Division, New 

York, were present to review the technical details and application of their equipment This sales 

Arcos Appoints C. T. Posey meeting is a part of an educational program which includes besides semi-annual meetings in 

Midwest Field Engineer Houston an annual trip by four men to the factories to get better acquainted with the products, 

; factory personnel and production facilities. In the picture, left to right, are: Front row—Henry 

Eggelhof, Jim Stafford and Jock Rush of the Dallas office; Bob Molnari, Leonard Meyer, Bob 

Behnken, Will Molnari and Frank Lenoir of the Houston office. Back row—James Powell, San 

Antonio, Garvice Hill, Lubbock, Gordon Catts, Corpus Christi, Henry Turner, New Orleans, Morley 
Hudson, Shreveport, and Hugh: Brightwell, Tulsa. 





een appointed field 
idwestert area tor 
headquarters at 

- > 


Cag 


Celanese Names Director harge of sales in the New England 

lohn W. Stevens has been named di territory. He will now be responsible 
#t the chemical division t the sales of organic chemicals pro 
Corporation of America luced at the Chemical plant, Bishop 


saies 


years Stevens was in lexas 


COMPLETE BULLETIN 
. 


Welding 
Fittings Call Amarillo 4395 


1965 ee ee tes ah cen i 
eee SS for Fast, Accurate Service 
to match pipe and tub- 
ing of various wall ngs are used. The « e accurately 
thicknesses in sizes [IRIS ver 083" are bevel ito 3 Ww with Absorbers Scrubbers 
from 34’ through nt nes 
12’ in three Stainless Heat Exchangers 


Types—304, 316, 347. RRSEas nent identi Retubing of Heat Exchangers 


PF Frat 


WELDING FITTINGS CORP. 


NEW CASTLE, PENNSYLVANIA 
58 stein eataae SUPERIOR MANUFACTURING COMPANY 


AMARILLO TENAS 





Fractionating Towers 





Worthington Announces 
Sales Executive Appointment 


Kehane Summersby 


president u harge f sales by the 


rd of director f Worthington Pump 


d Machiner orporation 
Kehane was made assistant vice presi 
dent and general sales manager 
Summersby joined the Cincinnati 
Vorks of Worthingt Pump and Ma 
chinery Corporation in 1916 as a student 
engineer. In 1919 he was assigned to the 
St. Paul district office as a salesman and 
later was made district sales manager 
He was manager of Holyoke works sales 
from 1929 to 1931; assistant general 
sales manager from 193i to 1934; and 
since then has been assistant vice pres 
dent and general sales manager. Sum 
mersby is a mechanical enginzering 
graduate of Washington University, St 
l is 


Kehar tudied engineering and archi 
tecture at Institute and Pratt 
ing Worthington in 
ear ld office boy 
is advanced through va 
ositions in the sales department, 
1944 was appointed commercial 
sident, Pacific coast. For the 
» years he has served as Pacific 
nal vice president of the 
dustrial Association 


} 


Graver and Phoenix Name 
Devendorf Export Manager 


Engel E. Devendorf, former New York 
manager of Western International Cor 
poration, has been appointed export 
manager for Graver 
Tank Manufacturing 
Company, Inc., East 
Chicago, Ind. and 
Phoenix Manufactur- 
ing Company, Joliet, 

Ill. Devendorf will 

handle the foreign 

phase of sales, ad 
vertising and prom 
tion, and expo 

all divisions ( ! 
Graver and Phoenix 
companies 

\ graduate chemi 


has been elected 


and Thomas 





ineer of Stat Devendorf 
versit De 

1 14 years’ experience in 
1! ently returned 

uth America 
t revise and ex 
agencies and rep 
America, the Far 
and Africa with 
of Devendorf. Its ex 
I as been enlarged to in 
lude newly designed water processing 
equipment, sugar refining, strip steel 


FUEL OIL PUMPING 
and HEATING UNITS 


COMPACT, 
SPACE-SAVING 


National Airoil Fuel Oil Pumping and Heat- 

ing Units are especially designed to prepare 

for combustion, all grades of fuel oil includ- 

ing No. 6 or Bunker “C” Oil and residu- 

ums. They will draw fuel oil from above- 

ground or underground tanks, preheat it to 

proper constant temperatures and deliver 

it to Oil Burners at an even pressure, best stodet O-SEDN, tha oxen en cont 
: : : . , high pressure, high capac- 

suited for the burners, Our Fuel Oil Pumping and ity OF Pumping und Nesting Unit. This 

Heating Units are the result of years of experience. comprises one each electric and steam 

They come completely equipped ready for: steam, pumps with twin heaters 

exhaust, condensate, oil suction, oil return, and elec- . 
. id : BURNE AS BURNERS for industrial 

trical connections. All valves, regulators, etc., are om. yy STEAM 

i i , ipi i i OlL BURNERS; 

readily accessible. The piping arrangement is easily a Eg Fg 

understood. These compact, space-saving units are ATOMIZING OL BURNERS; LOW AIR reassuae 

available in a range of sizes and models in both | Olt, SURNERS, GAS BuemuRS: COOKE 

Medium and High Pressure types. For complete BURNERS, for smal! process furnaces ond heating 

details, write for our Bulletin 40—very interesting cng MEATING UNITS. FURNACE RELY poons, 

and informative. 


Alm = INTAI DOORS; OBSERVATION PORTS; 
SPECIAL REFRACTORY SHAPES. 


NATIONAL ADIT BURNER CO., INC. 


a Main Offices & Factory: 1254 EAST SEDGLEY AVENUE, PHILADELPHIA 34, PA. 
= Texas Office: 2512 South Boulevard, Houston 6 


INDUSTRIAL OIL BURNERS, GAS BURNERS, FURNACE EQUIPMENT 

















Nicholson Steam Traps 


Operate on Lowest Temperature Differential 


Repeated comparative tests by large trap users show 
that Nicholson steam traps operate on lowest tempera- 
ture differential, and thus prevent waterlogging. Plant 
records show that, by keeping equipment full of live 
steam, they have increased production of cooking ket- 
tles, for example, as much as 30%. Widely specified for 
preventing damage to thin gauges. Eliminate “cold 
blow” in unit heaters. 5 types for every industrial appli- 
cation. Size 4%" to 2”; press. to 225 Ibs. BULLETIN 
1047. 


Type AHV 


HIGH - PRES- 
SURE FLOATS 


Stainless, monel, 

steel or plated 

we steel. Welded. 

In all sizes and 

shapes; for operating mechanisms and as tanks 
or vessels. 2-day delivery. BULLETIN 348 


W. H. NICHOLSON & CO. witkes‘sxtne’ra 
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o¢ HARPER 


NON-FERROUS AND STAINLESS STEEL 
EVERLASTING FASTENINGS 


ever the lower first cost of commen steel 


Resistance to Rust and 


Corrosion 


Resistance to High 


Temperatures 
Non-Magnetic 
Non-Sparking 
Re-Usable 


Attractive Appearance 


Long Life 
Lower Ultimate Cost 
Resistance to Fatigue 


Easy to Plate or 
Finish 

Resistance to 
Abrasion and 
Wear Se 
Agr 


OVER 6000 ITEMS IN STOCK 


Write for complete, detoiled 134-page Catalog 


THE H. M. HARPER COMPANY 
General Offices and Plant 
Merton Grove, illinois (Suburb of Chicago) 

New York Office and Warehouse 

200 Hudson Street, New York 13 
Branch Offices: Atio ridge, Cincinnati, Cleve 
land, Dallas, Den and Rapids, Los Angeles, 
Milwaukee, Ooklond Pittsburgh, St. Louis, 
Seattle, Toronto (Canada 


HARPER 


EVERLASTING FASTENINGS 


230 


Easy to Clean 


High Strength 





processing, precision forgings, its rub 
ber processing divisions; and specialized 


tank construction, engineer 


ne 


and vessel 


and erection 
Peerless Pump Announces 
Sales Department Changes 


ae 


announced two p 
sales department 

Frank W. McCa 

i centritugal pump sales 
pany’s Indianapolis works 
pointed n f Peer 
s with headquarters at 
Wall Str New York. Territory served 

M ne im des all New England 

Atlantic 
Hull 
Hull assun 
ager of Peerless’ engineered 
pump lines, including both vertical type 
pumps and horizontal centrifugal pumps 
Hull located at the 
Ay 


geles \ 


Anager less 


lictr t ] 
‘ sales 


states 
McCanr 


w duties 


re places 
es me 


1 
ft sales ma 


usly was Los 


rks in 


} 
vertica 


previ 
charge mu ser 
pump line 


sal f the 


Warren M. Pike Named Agent 

For Farrel-Birmingham In Boston 
has 
on 


Farrel-Birmingham Company, Inc 
appointed Warren M. Pike New 
land representative, with offices at 274 
Franklir t, Boston, to handle the 
of gears and units manufac 


the company’s Buffalo, N 


stree 


sale gear 


Refinery Manufacturing 
Is Incorporated in Tulsa 





Man 


as been 


facturing 
incorpo ‘ 
levelopment and 
tific, 


neg 


facilities for scier 


is Measurement equiy 


y 4 wre atly 
larged plant for the I¢ 
manufacture of scientifi 

A. Schlueter, president 
Refinery Supy 


ipply Com 
wrganized in 1918 


Hooker Names Field Agent 
Hooker ompany 


Appon t 
the territor con 


emical ( has 


F-lectrocl 
n L. Spafford field 


sales 
upper! 
Pennsy! 
the com 
Spafford 
voker tor 
engineer 
niversity 


lor 


man wu prising 
New York 
vania with headquarters im 
pany'’s Niagara office 
been with H 
cess study 


ornell | 
and bache 


state western 


has ass 


two years as a pr 
He is 


with bachelor of s« 
chemical ring 


a graduate of ( 
rence t 


engine degrees 





Paddock CHLORINATORS 


Operates on higt 


vacuum no mov 
ing parts. 8 capac 
ity ranges — 15 tbs 
to 2000 Ibs. « 

rine per 24 how 
Also ideal for chk 
rinating drinking 


water 








Forged Steel 
RELIEF VALVE 


with 
STAINLESS 

STEEL 

oe TRIM 


For high pressure liquid 
or gas service, the Tex 
steam Series 60S Valve is 
available in sizes from 
Ye" through 2”, with 
tia: or screwed con 

nections. Enclosed spring with top quided disc 
permits full orifice opening. Special trims are 
available as specified 

For complete information 
latest Texsteam catalog 


Bettis Corporation 


P. O. Box 909! Telephone YU-540! 
HOUSTON 11, TEXAS 
Rocky Mountains 
1104 East Yellowstone Highway 
Telephone 1870 
CASPER, YWOMING 


write for the 


Petroleum Re finer 








Modern petroleum processing methods 


— 





Here is a guidebook for plant , super 
chemists, engineers, and other refinery men—providing ¢ com 
It 





plete, modern treatment of petroleum pr 
the relation of refini ng to chemical engineering, “ covering funda 
mentals, many details of the design and operation of petroleum 
equipment, economical aspects, etc 


JUST OUT! 


Petroleum apt Engineering 


By hed L. Nel son, Pr rofessor of oy Refining, University 
ttroleum an shemical Engineer. 3rd 


6 x9, 108 tables, 20 illustretions $9.00 


It provides a complete background of engineering theory in 
chapters on chemistry, laboratory evaluation methods, the physi- 
cal properties of oil, and the unit operations of chemical engi- 
neering as applied to pe 
troleum—as well as chap 
ters that deal particularly 
with petroleum refining 

Illustrations or exam 
ples of almost all impor- 
tant calculations are in- 
cluded. The book builds 
up a few very important 
fundamentals and indi- 
cates how these may be 
used to work almost any 
type of plant problem 
even those not directly as- 
sociated with petroleum 


Send orders to 


THE 
GULF PUBLISHING 
COMPANY 


Box 2608 Houston. Texas 








STAYNEW 
GAS FILTERS 


For 
Compressors, Gas-fueled 
Engines and Processes 


pouBleé 
N 
——— acs 


Principle Guarantees 


both CLEAN & DRY gas 


Removes injurious pipe scale, rust, dust, 
dirt, water and other foreign matter from 
artificial or natural gas. Filter employs both 
mechanical separation and filtration. De- 
flector cup (A) directs gas to walls of hous- 
ing, thence to base where heavier particles 
and liquids are deposited. Gas then rises 
thru exclusive Radial F Insert (B) where 
lighter particles are removed. Use steadily 
increasing in petroleum industry. 


DOLLINGER CORPORATION 
47 CENTRE PK., ROCHESTER 3, N. ¥. 


COMPLETE DATA ON REQUEST 








ecements OF [IESE] encincerine 


By ORVILLE L. ADAMS 


ng-awaited s nd edition of ELEMENTS 
SEERING, a completely rewritten and revised 
I Adar previ work of the same name 
INDUSTRY-TESTED )FESSIONALLY AC 
USED AS A TEXT CHOOLS THE WORLD 


and practices of Diese 
theor 


FUNDAMENTALS 
anner, witt 
er 


1 ch 
and Na 
‘ 
I 


» knows NOTHING 

that he needs 

Engineering stand 

stry are accurately 

ls and colleges will 

te xt many of them found to be 

n¢ st} t ‘ e r the war a book that stand 

on its own feet in a way many texts fail. The PROBLEMS, the 
QUEST! NS ) ANSWERS after ez lapter are espe 


THE AUTH( t kr n a 

shing we < adem lelds, and to an extent 

ound ir ne e r r 1 experier 

ntimate knowledge of ‘ ? t the scho 

ELEMENTS OF D 3}, as it apy 

new editior 1 have r non y an engineer, turnec 
r, with sound pe the reparation of books 


68 Pages 5 Fully Illustrated 
Send orders to 
THE GULF PUBLISHING COMPANY 


P. O. Box 2608 
HOUSTON, TEXAS 











Specializing In 
RIGGING—ERECTING 
HEAVY HAULING 


Unloading and Hauling, Preparing to Erect 65 Ton “Bubble Tower” 


A Complete Organization Serving the Major Industries 
Throughout the Southwest for 66 Years 
EXPORT CRATING FOR FOREIGN SHIPMENTS 
Tom Luster WA-0681 


WwoO-4451 . Night Numbers ®8yron Schubert OL-2069 
J. S. Goldberg L1-4601 


WESTHEIMER 
RIGGING & HEAVY HAULING CO., INC. 


117 EASTWOOD - HOUSTON, TEXAS 





August, 1949—A Gulf Publishing Company Publication 











The smooth, tough surface of electro- 


deposited LEKTROM ESH ~ 3 


the great uniformity of hole size—the wide range of 


commercial “mesh” sizes (25 to 400)—the valuable 


ductility and the tensile strength of 50,000 to 
100,000 psi—and the fact that it can be 
stamped, cut, drawn and evén scraped without 


distortion of its mesh, all make 


ideal for precision filtration when you need 
pure nickel, pure copper, or a combina- 
tion of copper-nickel. 
Write Department 16 


RECISION —{ geseures 
ILTERS? 





SOUTHPORT, CONN 
; 











For Reliable Performance... 
FILTER UNITS., MULTI-METAL 


Advanced design, in combination with 
improved materials and craftsmanship of 
the highest order, insures the superior 
performance of Multi-Metal Filter Units. 
Whether you require specially-fabricated 
or stock units, you will find that Multi- 
Metal is better equipped to serve you. 

Multi-Metal’s complete reconditioning 
service makes old filter units perform like 
new. Filter Leaves for standard equip- 
ment are stocked for immediate shipment. 
Special units can be made promptly to 
your exact specifications. 

Always in stock — wire and filter cloth 


of all meshes, weaves, and metals. 
Order by the yard, piece, or roll. 


Write for catalog and free wire cloth 
samples. 


i ttian« Maui-Meta!l 


service to process industries "0 -s ae Gobe- mae!’ t7-4.h amt ia 


1350 Gorrison Ave New York 59. N.Y 





Williams Named Edward 
Southwest Sales Engineer 

Thomas J. Williams has been ap 
pointed sales engineer in the southwest 
ern states by Edward Valves, Inc., East 
Chicago, Ind 

Williams received 
a degree in petro 
leum engineering 
from Louisiana State 
University. He 
formerly l 
by Pate 
Company im 
and previous to th 
had been wit! 
Texas Company 
During the war he 
served in the Army 
Air Force. Recently 
he has been under 
gomg a tramineg 
gram at the 
East Chicag 

Williams will make his 
in Tulsa, with Rockwell Manufacturing 
Company 


headquarte 


Edward Valves Appoints 
Rowe as Sales Engineer 

Herbert J. Rowe, St. Louis, has been 
named sales engineer for the Great 
Lakes region by Edward Valves, Inc., 
Fast Chicago, Ind 

A graduate of the University of Ih 
nois, he also attended the University of 
Texas and studied engineering at Pur 
due University. For the past six months 
he has been training in the sales depart 
ment of the home office in East Chicago, 
Ind His he ada arters will be at the 
home office in East Chicago, serving 
Edward Valve users in the Great Lakes 
region and working in « peration witl 


Edward representatives 


Babcock and Wilcox Tube 
Opens Boston Sales Office 


An additional district sales office of 
The Babcock & Wilcox Tube Company 
has been opened at 250 Boylton Street, 
; under the direct supervision oi 
nley 
ttended Ohio Wesleyan Uni 
Delaware, Ohio and from 1937 
early 1949 he was with neoln Elec 
and J. EF aney & Com 


pany, being associated tl last nine 


Frat 


tric Company 


years with their technical divisions 
n the New England distrix e is ; 
past director f tha Worcs Mass 
section of the American Welding Society 


i 


Metzger Named Sales Manager 
For the Midvale Company 
Frank K. Metzger has been apy 
veneral sales manager ! 
Company, Nicetown, P 
Metzger has been managet 


sales since 1946 and pr 


Adds Tempil Products to Line 
Metal and Thermit | 





Byron Jackson Pump Division 
Advertising Manager Is Named 
r. R. (Bob) 


pointed advertising 


Colville, has been 


manager of 


ap- 
the 
Pump division of By 
m Jackson Com- 
pany of Los Angeles 

After serving 3% 
years in the service, 
Colville worked in 
the Advertising divi 
of the Chemical 
department of the 
General Electric 
Company until 
fall. Prior to the 
he was assistant pro 


tor tor an 


ar” 


sion 


last 
war, 


gram direc 
eastern radio station 
Colville was gradu 
ated from Syracuse 
University 


Colville 


Lincoln Electric Revises 
Sales Engineering Staff 
Company has 
district man 
Goehr 


Llectric 
hringer 


! 1 
is area 


engineer 10 


transferred 
2450 South 
vith the com- 
the Grand 
in addition to 
a special as 


area in engi 


redesigning to 

atior 
1 Robert Hirsch have 
district engineers at 
graduated from 
higan in electrical 
h from Cornell 


} 


ical engineer 


Stephens Joins Quaker Oats 


Stephens, formerly with 
pany of Oleum, Calif., 
chemicals department ot 
Chicago 
idle technical sales of the 
duced by Quaker 


\ 


Oats Company, 


chemicals pr 


If you need condenser or heat ex- 
changer repairs in a hurry call us. We 
specialize in fast, high quality work. 


25 Years Successful Experience 


gulf ENGINEERING Co, 14 


Service Not Pro 


A Gulf Publishing ( 


REFINER CLASSIFIED ADS 


RATES for Classified Ads are $8 per column inch 


Minimum size one column inch. In smallest 


type size, figure 50 words per inch. Situations Wanted $4 per column inch. All classified ads 
payable in advance. Ten percent discount if three or more insertions are ordered at same time 


COPY DBADLINE its 25th of month preceding date of issue. Send copy and checks to 
Box 2608, Houston 1, Texas 


Ad Department, Petroleum Refiner, P. O. 


+ + * . * * * * 


Classified 


* * 7 * * * * * 





Instrument Engineer 


\ major oil company has opening for 


Instrument Engineer with at least 


three years of chemical plant or re 


finery experience. Preference given to 


men with engineering background. Give 


qualifications, education, experience, 


inexpensive 
Box 


small 
Address 


age, and attach a 


passport photograpl 


» Petroleum Refiner, Houston 











ght Flow Indicators 
e@ Gage Glasses @ Try Cocks 
e Glass Washers 


8 LLeti~ 


” ‘ H 
ERNST WATER COLUMN & GAGE CO 


AIVINGSTUN, M3 


National Supply Co. Appoints 
Bremmer to Head Manufacturing 


F. W 
The National 
been elected 
president in charge 
ot manutacturing, a 
position vacant since 
the retirement of 
Charles R. Barton a 
year Bremmer 
has been works man- 
ager of the Spang- 
Chalfant division’s 
Ambridge plant since 
May, 1948 

Upon 3remmer's 
graduation from Car- 
negie Institute of 
Technology with a 
degree in metallur 
gical engineering in 1924, he was em- 
ployed by Standard Seamless Tube 
Company of Ambridge, Penn. He rose 
from Hot Mill foreman to plant metal- 
lurgist, and in 1929, shortly after the 
company was acquired by Spang-Chal- 
fant, he became assistant superintendent 
of the Hot Mills 

Spang-Chalfant was acquired by Na 
tional Supply in 1930, and in 1940 
Bremmer was appointed works manager 
f the Etna, Penn. plant 


with 
has 


for 25 years 


Bremmer, j 
Company, 


Supply 
vice 


ago 


2 2 


Bremmer 


division's 


Wing Company Appoints 
Canadian, U. S. Agents 


L. J. Wing Manufacturing Company, 
manutacturers of heating, ventilating and 
combustion equipment, appointed 
Albert D. Becker representative for the 
eastern sec f New York state, Ver 
n and Ber re county in Massa 
McMeans represen 
British Co 


has 


chusetts 


tative tor vince ol 


mpany Publication 


JOWSHIPS available 
Applications 


RESEARCH FEI 
in chemical engineering 
accepted to August 20 for appointment 
beginning of fall term. One 
work prerequisite for 
ation. Send credentials to 
Engineering Department, Uni 
Boulder, Colorado 


effective at 
year graduate 
qualifi 
Chemical 


versity of Colorado 








WANTED 


Compressor Refinery Gas 0-140 
psig. Would prefer Cooper-Besse- 
GMV-4 or 8 244," 


stage and 15” high stage Cylinders 


mer with low 


Ashland Oil & Refining 
Company, Inc 
Ashland, Kentucky 











lumbia, Canada. McMeans, who has had 
experience in both operation and design 
of heat and power equipment in mariné 
and land installations, will maintain head- 
quarters at Vancouver, B. C. Becker's 
headquarters will be in Albany, N. Y 


Weston Electrical Sets Up 
Offices in Washington, D. C. 


Weston Electrical Instrument Corpo- 
ration of Newark, and its subsidiary, 
C. J. Tagliabue Corporation (N. J.), have 
established a district sales office at 6230 
Third Street, N. W., Washington, D. C, 
Lawrence F. Parachini is district man- 
ager of the office which will serve the 
District of Columbia and adjacent coun- 
ties 

Parachini joined the Weston organiza- 
tion in 1928, working first on inspection 
and calibration of instruments, and later 
as a commercial design engineer. He 
then served as the company’s educa- 
tional division director and manager of 
educational and public utility sales, in 
which capacity he gained national dis- 
tinction as a lecturer on instruments 


Worthington Names McArthur 
West Coast Sales Manager 


Worthington Pump and Machinery 
Corporation has announced the appoint 
ment of John P. McArthur as manager 
of west coast sales, with headquarters 
in San Francisco. McArthur will super- 
vise the activities of the Los Angeles, 
San Francisco, Seattle and Salt Lake 
City district offices 

A graduate of Penn State, McArthur 
was born in Altoona, Pa., in 1907. He 
joined Worthington in 1936 as an esti 
mating engineer in the Philadelphia dis 
trict office and became a sales engineer 
two years later. In 1945 he was made 


San Francisco district manager 
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Inside’story of the 


TANKS 


paat=(o(-¥B ey mb ableseicte| 


LASKAN 
SERVICE 


They're fabricated from 


REVERE HERCULOY 


The silicon-bronze alloy of great strength and corrosion resistance 


LASKA is no place for sissies, whether they be men, metals or alloys. 
Rugged service calls for rugged materials. That’s how Revere 
Herculoy came into this picture. The tanks illustrated, which had to be 
made to a combination standard of ASME and Army specifications, are 
of 1250 gal. cap. and made for a working pressure of 127% Ibs. Each 
tank receives a 300 Ib. hydrostatic test before shipment. 

Herculoy was chosen for this job because of its unusual properties. 
This silicon-bronze alloy has the corrosion resistance of copper with 
the strength of medium carbon steel. It cold-works and hot-works 
readily and is easily welded by any of the commercial methods, its 
thermal conductivity being roughly only 10% of that of copper and 
comparable to that of mild steel, thus high thermal losses of conduction 
are not encountered. In the case of the tanks shown the weldin 
method employed was the Heliarc process, using 4” Herculoy colt 
Tanks were welded both inside and outside. 

Herculoy also has superior fatigue resistance, and is used in opera- 
tions requiring resistance to alternating and cyclic stresses. It is but 
one of the many Revere Metals and Alloys and combinations of alloys 
being used more and more by more and more industries for the really 
tough jobs. For these industries have found there are many uses for 
copper and copper alloys of which they had never before dreamed . 
uses that have resulted in substantial savings, longer life, improved 
performance. They have also found that because of the many years of 
experience working with copper, Revere Technical Advisory Service 

can be of real help in solving many of their problems. 

So, before placing your next order, why not call the Revere office 


REVERE 


COPPER AND BRASS INCORPORATED 
Founded by Paul Revere in 1801 
230 Park Avenue, New York 17, New York 


Mills: Baltimore, Md.; Chicago, Ul.; Detroit, Mich; Los Angeles and 
Riverside, Calif; New Bedford, Mass.; Rome, N. Y. 
Sales Offices in Principal Cities, Distributors Everywhere. 


Gulf Publishing Company Publication 


ROLL OUT THE TANKS—Here you see a sheet of Rewerg 
Herculoy being rolled into cylindrical shape at the H. AMICK 
SHEET METAL WORKS, Seattle, Wash. Heads are then 
welded onto both ends of these cylindrical shells. 


HOT SHOT FOR COLD TANKS—After welding is com- 
pleted a removable beating element made of Revere Copper 
tube is placed into the tank. These elements range im sizes 
of from 3 sq. ft. of surface to 750 sq. ft 


oF | 


HEADED FOR THE FROZEN NORTH—These com- 
pleted tanks awaiting fonem s are 48" x 168" and are the 
largest of the group ©; made of Revere Herculoy 
by H. AMICK SHE E ME 7: AL W ORKS for use in Alaska, 








“Task Metals” for Industry 


OF SERVICE 


What kind of “trouble” is cutting down the life of 


your filtering, screening or conveying cloth? 


Is it rust... corrosion... vibration... impact... 
wear... heat ...cold... high pressures? Or, does 


your trouble stem from product contamination ? 


If any of these is your particular problem, consider 
the relief you'd get from wire cloth made of Monel", 


Nickel or Inconel*... the “task metals” of industry. 


Wire cloth made of the “task metals” has extra 
strength to resist damage by heavy pressures and im- 
pact; extra hardness to resist abrasive wear: extra 


endurance at extreme temperatures. 


It is completely rustproof; highly resistant to cor- 


rosion by most acids, alkalies and salts. 


Compare its many advantages with any fabric or 
metal cloth you now use. Better yet, prove its merit 
to yourself by making a comparative-life test right 


in your own plant. 


And, did you know this? The easy-working qual- 
ities of these metals enable weavers to produce cloth 
of Monel, Nickel or Inconel at prices comparable to 
what you are now paying for less durable metals 


Fine weaves of Monel and Nickel often cost less! 
All weaves and meshes are available. Corrosion-resisting 


seams are easily made by brazing, soldering or welding. W rite 


Frank Bailey of Inco for booklet, “Estasuisuen Weavers.” 


THE INTERNATIONAL NICKEL COMPANY, INC. 
67 Wall Street, New York 5, N.Y. *Reg. US. 
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LARGE 
WELDMENTS 


Fabricated and completely machined 
by WYATT’S to your specifications. 
The example pictured is a pump 


housing with shrunk brass bearings. 








SAVES 2 to 8 BARRELS 
OF GASOLINE FOR 
EACH CAR LOADED 


Time-Tested Universal Gastite Dome Cover Offers 
Positive Assurance of Important Reduction in 
Loading Losses—Belongs in Any Economy Program 





Plate 864—Universal Gastite Dome Cover 


Reduces Evaporation Losses 


s 
Removes Danger of Sparks 
* 
Permits Loading Rain or Shine 


. 

A Type for Every Car 
* 

Handled by One Ma 


For a quarter-century user after user of the 
Universal Gastite Dome Cover has reported the 
same results—savings that range from two to 
eight barrels per car loaded . . . savings that pay 
for the cover in jiffy-quick time and continue to 
return handsome dividends for years. 


Furnished to fit any make of tank car, round or 
oval shape opening. May be used with pop valve 
on outlet to permit loading under slight pressure— 
or vapors may be carried back for absorption or 
compression. Loading pipe may be attached to 
under side of cover to permit under-surface load- 
ing. Equipped with two 2” shut-off valves—loading 
valve can be furnished larger than 2” if desired. 
Peep-hole glasses give view of contents while load- 
ing. Aluminum construction—weighs only 60 Ibs. 


Here is a sure way to save in a period of economy. 
Write for full details of the Universal Gastite 
Dome Cover. 


A. Y. MCDONALD MFG. CO. 


The Home of the Swing Joint 


DUBUQUE, IOWA 
There's a McDonald Branch or Distributor Near You 


MS DONALD 








